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The Hackney Pneumatic Power 
Hammer. 


Chis hammer is driven by a belt running 
directly from the line shaft to the pulley 
shown the crank shaft at the top of 
hammer frame. A regular connecting rod, 
fastened at one end to the crank and at the 


on 


other to the top of the cylinder, gives to the | 


Juiter a positive up and down motion between 
vertical guides. To the bore of this cylinder 


is fitted a piston with rod attached. 


)and forms an air cushion, 
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which carries the 


| piston with it with a force proportionate to 


the pressure on the treadle, and the stiffness 
The instant 

of the 
It is de- 


of the cushion thereby formed. 
the treadle is released, the 
piston, hammer head, etc., stops. 


motion 


sirable that the head should always stop 


| 
| 


| 


‘‘up.”” This is also accomplished by means 
of the treadle, which, simultaneously with 
the 
against’ both sides of the hammer bh 


its release action on valve, also forces 


This | loose guide shoes, which thereby either : 


rod extends down through a stuffing box at| tard the head or stop it completely in 
the lower part of cylinder, and to its end the | raised position. ; 


hammer head is securely keyed. 
This hammer head receives ad- 
ditional stability side-ways by 
being fitted to slide between the 
sume guides as the cylinder. 

From the following it 
be readily understood how the 
up and down motion of the cylin 
der is communicated to the pis 
ton: The piston is suspended 
in the cylinder between two air 
cushions, and the efficiency of 
this cushioning depends on the 
volume of the air thus confined. 
Permanent air cushions would 
be practically impossible in the 
cylinder, because leakage due 
to wear of stuffing box and pis 


will 


ton packing must soon impair 
their efficiency. Such cushions 
are, therefore, not depended 


upon, but new ones are formed 
at each stroke by admitting fresh 
air into both ends of the cylinder 
through two inlet valves shown in 
the front of the cylinder—oné near 
the lower and one near the upper 
end. The lower cushion simply 
serves to lift the 
piston and attached parts. 

With the upper cushion the 
is different. This is de 
pended upon not only to cushion 


weight of the 


Cause 


the hammer and stop the up- 
ward motion of the parts, but 
also to furnish elasticity and 


power for the whole force of the 
When a_ very heavy, 
powerful blow is this 


blow, 
wanted, 
cushion should be extra stiff and 

but when a light blow 

then a delicate 

cushioning will suffice. When intermediate 
vradations of blows are required the cushion 
ing should be proportionately suited, This 
is accomplished by regulating at each stroke 
by the outlet 
the cylinder, 


strong 


only is needed, 


the amount of air confined 
the back of 
near its upper end. 

It must first be remembered that when the 
the crank shaft, 
connecting rod and cylinder, are in con- 
tinual this outlet 
up and down in front of the wedge shown in 
cut, 


valve located at 


helt is once ‘‘thrown on” 


motion, and valve moves 
which is connected with the treadle by 
ineans of levers. In its normal position, the 
wedge being down, the valve is open, and 
the cylinder, traveling up and down, has no 
elTect: on 


‘ir can rush out through the open valve and 


the piston, because the enclosed 


it is not compressed sufficiently to force the 


piston to travel with it. The moment, how- 
ever, that the treadle is depressed, the wedge 
pushes up and forward against the valve 


lem, and by pressing it in, closes the valve 
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iron fully as high as the lift of the head, 
for even then the motion of the recipro- 
cating parts continues as the air cushion 
takes up all the undue strain. 

It is not always necessary to keep the 
cylinder in motion when the hammer is not 
in use, for the driving belt may be shifted 
from tight to loose pulley. The fly-wheel 
shown on the other end of the crank shaft is 
simply to preserve the momentum. 

Every precaution is taken to construct the 
hammer, not only to be effective, but also 
durable, and for that reason means are pro- 
vided for taking up all wear where there is a 





THE HAcKNEY PNEUMATIC HAMMER. 


From the foregoing description it will be 
evident that the hammer strikes a light or 
heavy blow without in any way affecting or 
the cylinder, for 
which special advantage is claimed, for the 


changing the speed of 


cylinder is continually moving at full speed, 


the 
piston and hammer head, the instant they 
are thrown in. Even the first blow may 
therefore be given with full force and full 


and thus imparts the same speed to 


speed. In this respect the operation is ex 
actly like that of the steam hammer, for the 
operator is enabled to strike at will either 
one, two, or any number of successive blows, 
with full force. 

To understand the strength of blow  possi- 
ble to with this hammer, it must be 
borne in mind that the piston receives not 


strike 


only the momentum due to the downward 
motion of the cylinder, but also the full re- 
action of the enclosed compressed air. 

It is impossible to choke the hammer by 
suddenly putting between the dies a piece of 


The guides 
are adjustable, and the stuffing-box is kept 
air tight, with improved packing, same as 
The 
steel die holder, being independent of the 


probability of such occurring. 


on the steam engine or steam hammer. 


anvil block, can be removed at any time if 
the die slot should become worn. 

In addition to the special claims made for 
this hammer it strikes a true, square blow, 
whether the work is thick or thin, and it is 
impossible to choke it. It requires no helper; 
the repairs are little or nothing ; no helve to 
break ; no springs to crystallize ; no leather 
to burn. It that it can be 
run with less power than any other hammer 


is also claimed 


of same capacity, and that it occupies less 
space. The crank shaft running at a high 
rate of speed, it takes but a very narrow 
belt to run it. No counter-shaft or belt 
tightener is necessary, and there are no belts 
in the way of the operator. 


The hammer is self-contained, and ready | 


to run as soon as it is belted up. 











$2.50 per Annum. 
SINGLE COPIES & CENTS. 


OFFICE, NEw YORK, AS SECOND CLAss MATTER. 


This hammer is made in seven sizes, viz.: 
50-Ib., 75-lb., 100-Ib., 150-Ib., 200-Ib., 300- 
Ib.. and 500-Ib., these sizes being determined 
falling 
piston and rod with hammer head and top 


by the weight of the parts, viz., 
die. 
The general selling agents are Hill, Clarke 
& Co., 156 Oliver street, Boston, Mass. 
—- - epee —— 
To Determine the Best Form of Teeth 
for Gear Patterns. 


By Isaac WHItTRKHEAD. 


SECOND PAPER, 

It will be noticed that, in the 
application of the principles of 
the epicycloidal or other forms 
of teeth, many systems may be 
adopted, according to fancy or 
experience, and the class of work 


for which the wheels are re 
quired, It is evident, also, that, 
to be most effective, the face 


and flank of tooth should be as 
neara radial line as is consistent 
with the strength of tooth re 
quired, and the curvature neces 
sary to obtain a perfect driving 
the 
gears it is policy to 


case of cast 
make the 
root stronger, thus strengthening 
the 
so ensuring a more perfect mould 
with the 
loosening the patterns, 


contact. = In 


sand between the teeth, and 
from 
To 


termine the pitch it is considered 


least distortion 


de 


desirable that at least three teeth 
should be engaged at one time. 
In large gears, especially when 
cut, there is special attention 
given to meet all the requirements 
in the case, independently of the 
for 
have firms 


systems adopted general 
that 
special system for that 
which their 


private ideas and fancied points 


gearing, so we 
adopt a 
Class, embodies 


of advantage. 


The closer we follow the 
principles involved, the better 
will be the result. Of course 


accuracy in spacing and uniform 
ity of shape are all-important. It 
is an advantage, in all cases, to 
a fillet at the of the tooth, the 
being elliptical, the spring of 


work root 
| best form 
the curve commencing as high as the point 
the the tooth. In 
is just as form 


of contact in action of 
| 


cut gears it easy to an 
elliptical curve at the root as a circular one, 
but not so in the pattern shop, so that in 
cast gears the radial curve is adopted, 

One of the first steps to establish uniform 
ity in gearing is an arrangement of a diag- 
onal scale for the proportions of teeth, which 
is shown in Fig. 1,page 2. It is very convenient 
and useful, giving all the sizes at a glance, 
which are quickly applied with the com 





| passes for any pitch. In practice, it is some 


ltimes laid out on paper and mounted on 


| card, or laid out on a triangular set square 
with a scratch awl. 

Prof. Willis was the first 
odontograph, by which the centers for radius 


to formulate an 


curves may be determined, to form the curves 





at root and point of tooth which would ap 
| proximate to the epicycloidal curve, and so 











e) 

~~? 
ave = A ss SLT AS 
arranged 
the same pitch would work together as nearly 
perfect as the conditions will allow. A 
full description of its application may be 
found in Knight’s Mechanical Encyclopedia. 
The next system in general use is Walker's 
Gear Scale, which is used by some of the 
largest firms in this country that make gear- 
It consists of an extension 
the 


radius of curves to be used in the formation 


ing a specialty. 
of the diagonal scale shown, to give 
of the face and root of the teeth, with also 
an additional scale giving the width of tooth 
at top, and another for the base, and from 
these points, with the radius of curves, the 


As 


far as I have observed, this system estab- 


path of centers for radius is found. 


lishes a uniformly stronger tooth at the root 
Prof. Willis’, therefore 
cleaner and better, and for 
would judge it to be better adapted for the 


than and moulds 


this reason I 
heavy and general work of gearing. 
Another system which is growing in favor 
is Prof. Robinson’s Templet Odontograph. 
It is claimed for this that it gives a curve of 
rapidly the 
closest possible osculation with the epicy- 


changing curvature, having 
cloidal or involute curve, and at the same time 
it will be of general application. It is also 
claimed to be handier in its application, hav- 
ing no centers to find. The manner in which 
it is applied is shown very clearly in an 
article on ‘‘Gear Patterns,” by P. 8. Dingey, 
AMERICAN Macuinist of June 30th, 1888. 
Another system, if it may be so called, 
which | with 
bing shops West, is to take the pitch as a 


have met largely in job- 
radius and find a center on the pitch line, 
from which is described both the root and 
of the When, in the 


small pinion patterns, this would make the 


face tooth. case of 
teeth too weak below the pitch line, the ra- 
dius center is raised above the pitch line, at 
the discretion of the If a pair 
are being made the tops of the teeth of the 
wheel will 
This has been called the millwright’s system. 


workman. 


be contracted to correspond. 


TO FIND A FORM OF TOOTH 
GIVEN FORM. 


It often occurs that it is required to match 


TO MATCH A 


a gear that has been made from one of these 
unknown systems ; for instance, in case the 
pinion teeth are worn out, or that it is de- 
sired to change the diameter of one of the 
Perhaps the wheel to be matched is 
uniformly out of ordinary shape. 
cases the following will be found a very 
practical method of the 
quired. 

From A, Fig. 2, describe the pitch radius of 
the wheel, and from # describe the pitch radius 
of the pinion required to work with it. Cut 
out two light boards wide enough to take in 


gears. 
In such 


finding form re- 


the length of contact, say at least three times 
the pitch, and cut out carefully the ares of the 
radius on the pitch line A #’ D' and BE D. 
Mount them on a board with screws in cen 
ters, A and B, so that the two ares will work 
in contact with each other. 
face of arcs, then fasten a line by a tack at D, 
and lay it along the groove to D’, then across 


Scribe a groove on 


under the board to #’, then along the groove 
to H, where it is drawn tight and fastened at 
each point. The two ares will now work to- 
gether at the same velocity at the pitch line. 
Now make a card templet of one or two of 
the teeth of the given wheel, as shown at 7’, 
and tack it upon the sector, carefully setting 
it by the pitch lines, B tack a 
piece of blank paper, cut out to the radius of 


On sector 


outside of tooth, setting it by the pitch, and 
allowing it to work freely under the card 
templet 7. It will be readily seen that, in the 
course of the revolving of templet, the teeth 
upon blank paper cover the space necessary, 
and that by penciling the outline of teeth 
during its progress it will mark out the exact 
form of spaces necessary, and so give the 
outline of teeth required. If the one side 
of given tooth is uniformly differently shaped, 
by wear or otherwise, to the other side, this 
method will give the different shape required 
for each side. In allowing the clearance, it 
improves its working to allow a very slight 
fullness on the face of tooth near the pitch 
line, as it will wear and bed itself quicker 
into smooth working by its so taking up the 
slight imperfections of spacing in such cases. 


that teeth of any sized wheel of 


AMERICAN 
English and American Locomotive 
Practice. 


BY. ‘Wis Et. 


Boornu. 


FOURTH PAPER. 

Excepting in the very earliest engines, the 
wheels of some of which were made _ partly 
of wood, the use of cast-iron as a material 
for wheels in English locomotives has only 
been known within quite the last few years, 
during which cast-iron wheel centers have 
become quite common for the comparatively 
small freight 
Though it has proved quite satisfactory for 
freight traffic, English 
would dream of using cast-iron as a material 


diameters used on engines. 


no superintendent 
for a passenger engine wheel, and especially 
Now 
nearly universal in 
America, where they are spun round at as 


for a high speed engine of any type. 
cast-iron wheels are 
high a velocity as any English wrought-iron 
wheel. 

There are good reasons for this difference 
in practice. American cast-iron is of very 
excellent quality, and is safe in localities 
where only wrought-iron would be employed 
Till recently all English wheels 
have been of wrought-iron, and they are 


in England. 


most reliable, and of course far better than 


any cast-iron wheel can be. The days of the 


MACHINIST 


material for steam dome 
should not 
be employed, even though it is standing 


to its use as the 


crowns. For such a purpose it 
}up to such work in so many thousands of 
engines. Cast-iron is, even at its best, not a 
really safe material to form part of a steam 
| boiler, the 
pressures now proceeding, should cease to be 





and, with advance in steam 
so employed any longer. 

Properly supported, cast-iron is an excel- 
lent material for slide bars, and serves as our 
and steam 
pipes in the smoke-box, which in England 


wrought — plate 


material for smoke-box doors 


are of and copper re- 
spectively. 

In the matter of external parts, the Ameri- 
can cab differs from the English cab in being 
very much larger, more closed in, and in 
being constructed of wood instead of iron. 
The American cab stands out sufficiently far 
from the boiler to admit of a door opening 
out from its front end to allow the engineer 
to step out upon the running board. To the 
the English will 
appear as small as does the American ‘‘ run- 
ning board” to the English driver. 


English engine the upper half of the wheels is 


American engineer cab 


In an 
not merely covered over by a splasher, but 


the 
plate. 


face of the wheel is closed in by a 
The wheel thus is closed in a‘circular 
is attached to the 
This foot-plate is a broad 


shaped flat box, which 
** foot-plate.” 
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| England appears to be very much bet 
| understood and looked after than in Ame: 
| and the facilities for suburban residence 
very much greater. Commutation rates 
| proportionately very much lower,  besii«s 
| being more liberal, in that, if he chooses, 
| holder of a commutation ticket may ti | 
incessantly, and in England it is not! 
unusual, indeed, itis very common, for « 
muters, or contractors as there termed 
return home at midday when resident 
beyond seven miles out. This local tr 
pays well, and to work it a special ty}. 
engine has been called into existence on m 
lines, of the type named above, handy 
action and quick to start or stop, and capa! 
of a speed of 30 miles, comfortably. 
* Ce 
Practical Drawing. 


By J. G. A. MEYER. 
FIFTY-EIGHTH PAPER. 


Problem 72. 


487. Intersection of the surfaces of two rigq/ 


cylinders whose axes are not in the san 


plane. 

Fic. 370, page 3. Let a a, b by be the ver 
tical projection of a right cylinder ; and ¢ « 
Sf, the vertical projection of a 
cylinder passed through the former. 


small 
Alsi 


wrought wheel are, however, now almost table extending all round the engine and Jet a,b, c, dy, Fig. 871, be the horizont: 


gone by, and before very long it is tolerably securely attached by angle irons to the upper | projection of the large cylinder ; and 4 


» Clearance on 
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certain that all English wheels will be of 











ForM OF TEETH FOR GEAR PATTERN.—SEE PAGE 1. 


edge of the frame plates. It thus serves the 


hy fy, the horizontal projection of the smalle: 
one, Or, in practical language, let Fig. 37! 
represent an elevation, and Fig. 371 a pla: 
of the two cylinders. 

In Fig. 371 the point 2 is the horizont:| 
projection of the axis of the large cylinder 
and the line ¥, y4, the horizontal projectior 
of the axis of the small cylinder. The pri 
jections of these axes show that they do no 
lie in one and the same plane. These are thi 
conditions for the relative positions of th 
two cylinders. It is required to find the in 
tersection of the cylindrical surfaces, that is 
their intersection as shown in Fig. 3870, of 
which the curve containing the points from 
1 to 7 is a part. 

For tinding the curve of 
need, besides the two views already given 


intersection W 


another view or vertical projection, such as 
is shown in Fig. 372. In view the lin 
@s “,, represents the vertical projection of 
the axis of the large cylinder, and the point 
y the vertical projection of the axis of th 
small cylinder ; and, if correctly drawn, th: 
distance from the point y to the line a, «, 
will be equal to the distance from the point 
to the line y, yy, in Fig. 371. 

In Fig. 370, the lines ¢ ¢, and e, f; are the 


o DS 


this 


vertical projections of the axes of the sami 


cast-steel, a material cheaper to shape into) purpose of the American running board, than cylinders. Under the given conditions th: 


a wheel than wrought-iron, and fully as re 
liable. Similarly, the cast-iron wheel in 
America must go. In this item, then, of 
wheels, the practice of the two countries, 
hitherto so different, appears likely soon to 
become identical. In the 
practice in England is to use a spoke or arm 


cast-iron wheels 


of H section, which makes a wheel far less 
sightly than the oval arm of the American 
wheel ; the object being to save the labor of 
the cores. 

In steel wheels the old flat arm pattern of 
the wrought-iron wheel has been adhered to 
as suited to the newer material in wheels of 
truck wheels oval 
arms have been employed of heavy section 


the larger sizes, but for 
with good results and appearance, and there 
is a rapidly growing opinion in favor of cast 
steel for many other engineering purposes. 
Indeed, the inferiority of the English cast 


iron has been the cause, so far, of the ex 
pensive but excellent wrought wheel, and_ is 
now a help again to the introduction of the 
cheap steel wheel, which great advance in 
practice is checked in America by the ex 
cellence of American cast-iron, which is good 
enough to do for present service, but perhaps 
hardly to be relied upon for future needs, 


and therefore its excellence is now rather 


barring the way to improvements. 

The great use to which American engineers 
put cast-iron is to its excel 
for it, 
which I should like to see stopped. 


of course due 


lence. There is one however, 


I refer 


use 


which it is, far safer and more 
convenient; but to get upon it from the cab 
is by no means as safe as it should be. In 
all the foregoing details, from cab to foot- 
plate and the influence of 
climate is very marked. A boxed-in wheel 
would probably be sadly hampered in an 
American frost, and without a protecting cab 


however, 


wheel covers, 


of wood it is said that an engineer could not 
exist in the cold of America. The 
range of temperature in England, from 10 
to 80°, is so moderate that the smaller shelter 
of the 


winters 


English iron cab is there a greater 
protection than is the American cab against 
a temperature which varies between —40° and 
+100", Again, the broad English foot-plate 
would be unsuited for a country of heavy 
snow-falls, ) 


and so we see good reasons for 


apparently unnecessary variations in prac 
tice, 

Pilots are never seen in England, because 
every line is so securely fenced in that no 
animal larger than a hen or a small dog ever 
vets run over, and grade crossings, which are 
almost unknown, are always fully protected 
by a watchman in charge of folding gates, 

Though traftic in Epvgland is 
conducted with large-wheeled engines, there 
is an 
traftic, 


engines are used, 


main line 


immense amount of 


which 


local stopping 
but tank 
These have three pairs of 


for small heavy 
coupled wheels of very moderate diameter— 
smaller than the 


America. 


Wheels in use for similar 


traftie in Purely local traftie in 


curve of intersection, in Fig. 870, will b: 
perfectly symmetrical, and consequently wi 
only need to find, by construction, a portion 
of the curve ; for instance, the portion con 
taining the points 1, 2, 3, 4,5, 6and 7; and 
this course, for the sake of brevity, will b« 
adopted in the present problem. 

Here, as in the previous problems, w 
simply find, by construction, a number o! 
points in the required curve of intersection 
for instance, we find the points marked 1, 2 
3, upto 7; the curve drawn through thes 
points will be a portion of the required curv: 
of intersection. We will first briefly explaii 
the construction for finding these points, an: 
afterwards examine the principles upon whic! 
this construction is based. 

In Fig. 371, draw through the center 
horizontal line g, 4,, cutting the circumfe: 
ence (, 6, ¢, d, in the points a, b,. Now 
notice, the line 7, 4’, (an element of the smal 
cylindrical surface) cuts the same circun 
ference in the points 7, 4, ; and the lin 
Yo Yq, that is, the line which represents th: 
horizontal projection of the axis of the smal 
cylinder, cuts the circumference in the points 
4 64; and, lastly, the vertical line vx ¢, 
drawn through the center x, cuts the circum 
Divide the are which 
extends from the point 4, to the point ¢, int 


ference in the point ¢y. 


any number of parts, say four ; through th 
points of division },, 6,, 6, 5 draw the hori 
> &s Js, 10 Jio- The first 


zontal lines e, f, 
of these horizontal lines will cut the circum 
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ference a, by cg d, in the points ag b, ; the 
second in the points a, 4, ; the third in the 
points @y9 4,9. Through the points b,, 4, . 
and 6,, draw vertical lines terminating (in 
Fig. 370) respectively in the points }; >, 5, 
and },,, all lying in the upper base « 4 of the 
large cylinder. 

Through the center y (Fig. 372) draw a verti- 
cal linea, a,,. On the lower base d,¢,, from 
the point a,,, lay off a point a,, ; the distance 
between these points must be equal to that 
between the points y, and e,, in Fig. 371. 
Again, from the point a,, lay off a point 
“., 3 the distance between these points must 
be equal to yy, és, 5 and, lastly, from a,, lay 
oll agg this distance must be equal to /, 

Through the points a@,,, @2,;, @2, draw 
rtical lines terminating in the upper base 
of the cylinder. These vertical lines cut the 
circumference of the small cylinder in the 
points 4e, 5e, 6e respectively, all above 
the center y,; these lines will also cut the 
same circumference in points below the center 
y, but to these we do not need to pay any 
attention at present. Also notice, in Fig. 
372, that the line a; @,,—which is the ver- 
tical projection of the axis of the large cylin- 
der—cuts the same circumference in the 
point 2e,; the vertical line drawn through 
the center y cuts the circumference in the 
point 8e ; the element ¢c, ¢, cuts the circum- 
ference in the point 7e ; and, lastly, the hori- 
zontal line drawn through the center y cuts 
the circumference in the point le. Through 
the point 2e draw a horizontal line cutting 
the element 66, (Fig. 370) in the point 2; 
this point will be one of the points in the 
curve of intersection. Through the point 3 
draw a horizontal line cutting the line 4; },, 
(Fig. 370) in the point 3 ; this will be another 
In a sim- 
ilar manner draw through the points 4c, 5e, 
6¢ and Te horizontal lines, the first cutting 
the line 6, 6,, in point 4; the second cutting 
the line 6, 6,, in point 5; the third cut- 
ting the line 6,, 4,, in’ point 6; and the 
fourth cutting the line ¢ ¢, in 
Lastly, through the point 44, Fig. 371—that 
is, the point in which the element 7, /, 
of the small cylinder cuts the circum- 
ference of the large cylinder—draw a 
vertical line, cutting the horizontal line 
é; fs, in Fig. 3870, in point 1. Join the 
points 1, 2, 3, 4, 5, 6 and 7 by a curve ; 
this curve will be one-fourth of the 
whole curve of intersection. 

The other portions of the curve of 
intersection, that is, the other quarters, 
are exactly like the one just found, 
and may be copied or found by a con- 


point in the curve of intersection. 


point 7. 





struction precisely similar to the fore- 
going. 

488. Now let us the prin- 
ciples upon which this construction is 
based. Inthe first place, the horizontal 
projection of the cylinders must be 
drawn so that any or all the elements 


examine 


of the small cylindrical surface will be 
parallel to the vertical plane of  pro- 
jection, consequently the elements 7, /', 
ind €,, f;2 must be drawn parallel to 
the ground line A B. Otherwise we can- 
not see the correct distance between the 
points 1 and 9 in Fig. 370, neither will 
we be able to see the correct horizon- 
tal distance between any points in the 
curve on the right-hand the 
center line ¢ ¢, and corresponding points 


side of 


on the left-hand side of the same center 
line. 

Assume now that in Fig. 871 the line 
/y hy drawn through the center 2 repre- 
sents a cutting plane perpendicular to 
the horizontal plane of projection. 
This cutting plane intersects the large 
cylindrical surface in two elements, rep- 
resented by the points a,, >,; the verti- 
cal projection of the latter element is 


the line } b, in Fig. 3870; that is to say, the 


point 6, will be the horizontal projection, and 
the line b}, the vertical projection of one 
and the same element. This cutting plane is 
represented in Fig. 372 by the line a, 4,;, 
and cuts the circumference of the small 
cylinder in two elements; one of these is 
represented by the point marked 2¢, in fact, 
the point 2e represents the end of the ele 
ment in which the cutting plane cuts the 
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small cylindrical surface; this same element, 
or rather one-half of this element, is repre- 
sented in Fig. 370 by the line 7; f;. Hence 
we say that this cutting plane contains the 
element } 6, of the large cylindrical surface 
and also the element /; f of the small cylin- 
drical the point 2 
(Fig. 370), in which these elements intersect 
each other, must be one point in the curve of 


surface ; consequently 


intersection. 

Now let the line y, y, in Fig. 371 represent 
a second cutting plane perpendicular to the 
horizontal plane of projection. This cut- 
ting plane will be represented in Fig. 872 by 
the line a, a,,. In Fig. 371 we notice that 
this cutting plane cuts the large cylindrical 
surface in an element which is represented 
by the point ),; this same element is repre- 
sented in Fig. 370 by the line 4, 6,,. Again in 
Fig. 872 we notice that the cutting plane 
cuts the small cylindrical surface in an ele- 
ment which is represented by the point 8eand 
this element is represented in Fig. 370 by the 
line ef. Therefore the second cutting plane 
contains in Fig. 870 the elements e f of the 
small cylinder and also the element }, 5,5 of 
the large cylinder, and the point 3, in which 
these elements intersect, must be a point in 
the curve of intersection. 

In a similar manner we find the 
points, 4, 5 and 6; that is to say, we assume 
the lines ¢, fg, €s fs, €10 f10 to represent cut- 
ting planes, and then determine the elements 
of the large and small cylindrical surfaces 
which they contain; the points in which 
these elements in each cutting plane intersect 
each other will be points in the curve of in- 


other 


section. 

In Fig. 870 we have, in that part of the 
curve of intersection which has just been 
found by construction, four distinct points, 
namely 1, 2, 3 points can 
always be readily found thus: The hori- 
zontal projection of point 1 is represented by 
the point &, in Fig. 371, and since the point 
k, is established by the intersection of the 


and 7; these 


element ¢, #, with the circumference (, 6, 


ey d,, and since 7, #, and the line e; f; rep- 
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intersection of the line a, a,, with the cir 
cumference of the small cylinder, the point 
marked 2 in Fig. 870 must be the intersec- 
tion of the element } bs with the horizontal 
line drawn through the point 2e. Here we 
have found point 2 without referring to Fig. 
371. 
line cc, will be greater than the distances 


The distance between point 2 and the 


between the same line and the points 38, 4, 
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| 5, 6, or any other point in the same portion 
of the curve of intersection. 

The line e f(Fig. 370) and the line y, y, (Fig. 
371), represent one and the same element of the 
small cylindrical surface. Now, the 
point }, is established by the intersection of the 
line ¥y yy With the circumference a, by ¢, ds, 
and since $4, is the horizontal projection of 
the point 3, the latter point must be the 
intersection of the element ¢ f with the verti- 
cal line drawn through the point 4,,; and _ is 
found without referring to Fig. 872. The 
point 3 is one of the highest points in the 
curve of intersection above the line e,; f;. 
Lastly the line ¢ ¢, in Fig. 870 and the line 
c, ¢, in Fig. 372 represent one and the same 
element of 
In the line ¢; ¢, the point 7e is established, 


since 


the large cylindrical surface. 


consequently the intersection of the line ¢ ¢ 


3’ 


d, a. 4, 
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PRACTICAL DRAWING. 


resent and the same element of 
small cylindrical surface, the point 1 is the 
intersection of the line ¢, f with the vertical 
line drawn through /4,. Here, then, we see 
that point 1 can be found without referring 
to Fig. 372. 

The line a, a,, in Fig. 372 and the line 
bb, Fig. 370 represent one and the same 
element of the large cylindrical 
and since the point 2¢ is established by the 


one 


surface ; 


the 











Fig. 870, with the horizontal line drawn 
through the point 7e must be point 7. This 


point is the lowest point in the curve of in 
tersection above the line e,; f;. 
For determining any of the intermediate 
points in the curve of intersection we need 
| all the three views of the cylinders, 


3 


It may be well to remark that the point 4, 
(Fig. 370) in which the element } }, of the 
large cylindrical surface appears to intersect 
the 
surface, is not a point in the curve of inter- 


element e f of the small cylindrical 
section, because in reality these two elements 
do not meet, as there is a space between 
them equal to the distance g, y, in Fig. 371. 

Fig. 873 represents the large cylinder, 
showing the opening made by passing the 
small cylinder through it, 

Directions.—In Prob. 72 
draw the three views of the cylinders as shown 
in the illustrations. 


to be 7 


space marked 
The large cylinder is 
and 94 
The small cylinder, 54 inches diame 
The of the 
small cylinder is to be perpendicular to the 


inches in diameter inches 
long. 
axis 


ter and 98 inches long. 


axis of the larger one; the distance between 
the axes, that is, the distance g, y, (Fig 371) 
is to be 1 inch. Find the intersection of the 
cylindrical surfaces. Use 8-inch scale. 
<=> 
Rogers’ Piston Packing. 








This packing is of the type in which a bull 
ring and two spring rings are employed. It 
is well known that, with this kind of pack- 
ing, steam finds its way beneath the rings, 
thus forcing them against the walls of the 
cylinder with a force proportioned to the steam 
pressure, Which may be so great as to cut the 
cylinder. The improvement in this packing 
is to the end of avoiding this, and also to re- 
lieve the bottom of the cylinder from part of 
the weight of the piston. 

It will be observed that in this packing the 
This 


extent, 


spring rings are perforated. 
that 
provides for more complete lubrication, 


removes 


outward pressure to and also 

The central part of bull ring is provided 
with cavities, as shown inthe cut. They are 
partly intended for lubrication, and partly 
for balancing or carrying the piston in the 
cylinder. It will be seenon the cut that holes 
are drilled from some of the cavities to the 
grooves on the bull ring ; the cavities thus 
/connected are placed on the bottom of the 
one-third 


eylinder and extend about 


way around, and are supplied with 


steam from either side ; the pressure is 
direct on the bottom of the cylinder, 
thus carrying the weight of the piston. 

It is claimed for this packing that it 
saves in oil and in friction, giving cor 
responding increase in power, that the 
packing rings wear all around alike, 
and that the bottom of the cylinder is 
not worn low. It is designed for use 
in all classes of engines. The manufact- 
urer is Charles Water 
street, Pittsburgh, Pa. 

—— > —— 
The chimney of Burns’ Print Works, 


a A mana Y 
Rovers, 42 


in Lodi, exploded, and the materials of 
Which it was built were scattered about 
the yard, last Friday. 
remains a mystery, but it is supposed 
that the 


smoke from the boilers escapes became 


The exact cause 
aperture through which the 


clogged with soot, and that some species 
of powerful gas was thereby generated, 
which, being ignited by the heat from 
the boilers, exploded and wrecked the 


chimney. The mill was stopped for 
two days, but is now running, an 


iron-plated = smoke-stack having been 
provided-— Passaie News, 
° =>: 

The Working Woman’s Society, of 
New York, with the 
progress of factory inspection, A 
that 


society estimated that, at the present 


are dissatisfied 


speaker at a recent meeting of 


progress of inspection, it would require 
thirty years to go the rounds of the 


factories. 
—_— ed 
The Union Stone Co., of Boston, write 


us that their grinding attachment for 

lathes, illustrated in our issue of August 

11, will grind tapers, or at any desired 
angle for short cuts, independently of set- 
over centers, compound rests, or taper attach- 
ments. This is done by sliding the spindle 
which carries the wheel through the sleeve 
which runs in the bearings and to which the 
button 


pulley is attached—a being placed 


on the end of the spindle for that purpose. 















































Globe Valve Patterns. 


By F. W. 


BARROWS. 


SECOND PAPER. 

Now, before putting on any more segments, 
let us turn out what we have already glued. 
You will 


than to 


see that it is easier to do this now 
until the whole box is laid up. 


Then build on again to within four or five 


wait 


Turn out the inside 


again, and while the box is still in the lathe, 


courses of the top. 
mark the center in the bottom of box, then 
put a piece of stuff across the top of box, 
cutting to such a length as will fit snugly in 
the box, and hold the piece even with the 
top on this piece; mark the center again. 
We are now ready to square up the outside 
of box. To do this, draw a line through the 
center, lay off on this line, each way from 
the the 
form on the branches, and 
through these points at right angles with 
the line through 
lines now mark two opposite sides of outside 


center, radius of flange we shall 


draw lines 


passing center. These 
of core box; lay off the other two sides at 
the same 
If it 
body, or for any other reason, that it is not 


distance from center as the first. 


is found, from the design of valve 
practicable to cut the four sides of box all at 
the from center, we must 
change our plan and cut only three sides 


same distance 
alike, and if this is not possible, then we 
must contrive to put in extra pieces on the 
short sides, to make three sides alike—it 
isn’t likely that you will have any trouble of 
this kind in making an ordinary globe valve, 
and the four sides should form a_ perfect 
square, or, failing in this particular, the 
core-box won't be straight after it is all 
together. 

After the center is sliced off to these lines, 
we will glue onto the top, at the corners, 
some blocks, to make up the height of the 
four or five courses of segments left off, and 
which would have been almost entirely cut 
off again, as will be seen by noting the size 
of the piece actually necessary to complete | 
each of the four corners. By doing this you | 
also get these corners, which are necessarily 
rather weak, in the best possible form, con- | 
sidering their and shape. If 
corners had been laid right up to the top | 
with the 


size these 


chances 


segments, are that you | 
would have had some vertical joints in these | 
top courses, which would have made bad 


work; by putting on the five courses all at 
once you make a single piece take the place 
of at least five, and probably more. 

The next thing in order is to finish up the 
branches. As we are going to make only 
half a box, we shall have to turn up only 
one piece to make both pipe ends of box. 
For the hub or yoke end we will lay up only 
half the actual length of this branch, then 
saw the flange off of one half and glue the 
two halves together, end to end. 
off the 
Fig. 101. 

This provides for three sides of the box; 
before filling up the remaining side, let us 
round off the inside of box, where 
the branches enter the body of valve. In 
fastening the brances onto the center of box, 


Then cut 


level inside of shoulder at a, 


corncrs 


be sure and get the two sides and the center 
all in a line, then the yoke end must be put 
on at right angles with the sides, and central 
between them. Without these precautions 
the two halves of core won’t match together. 
After finishing the corners where the side 
branches enter, shift them around 
opposite the yoke, and finish this side like 
the two already finished. We should make 
these three sides, which are to form the pipe 


one of 


ends of valve, as near alike as possible, so 
that the ends of core-box may interchange. 

For the fourth side of box we will make a 
piece like that shown in section at }, Fig. 101, 
This has a flange of the same diameter as 
flanges on pipe ends of box, and must be 
fitted to go on three sides of box. We are 
now ready to put in the partition which, ina 
globe valve, separates the inlet from the 
discharge. 

Begin by laying up in segments a cylinder 
that will make the ‘ wings,” 
which is shown at «a, Fig. 96. 


a section of 
The crescent 
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shaped piece, commonly called the ‘* half- 
moon,” put three 
pieces, like the templet shown in Figs. 99 
and 108. It is two of these 
pieces, one for each side. 


should be together in 


make 
This will make a 


best to 


little less work for the moulder, and conse- 
quently (?) will make a better core. At 
won't 


any 
rate, the core maker have so 


corners to trim off, or forget to trim off. 


many 


The manner of laying out the ‘‘half” moons, 


and also the ‘‘ wings,” is fully described in 


b 






EINES 


' 
} 
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As we have three 
points located in each one of these lines, we 
shall trouble in making them 


straight. Cut the space between these lines 


inside surface of ball. 
have no 


down about +’ below surface of box,thus form- 
ing two continuous grooves down across the 
surface, intersecting each other at the bottom 
center of ball, and forming equal angles with 
a line drawn through the centers of two side 


branches. The depth of these grooves may 


be gauged by a router, if you will substitute | 


a wooden plate fitted to the inner surface 
of core-box for the usual flat plate. 

These grooves form pockets to receive the 
half-moons, and will hold them firmly in their 
The half-moons may be fastened on 
a face-plate, and turned, fillets and all, to fit 
in the They should have plenty of 
draft on each side, so that the core will come 
out clean, Now cut them out to receive the 


places. 
box. 
wings, and fasten them in the box by a screw 


through each end. 
The pieces for wings should 


first be cut into quarters and 
then fitted together on a face- 


plate, so that the joints shall in- 
tersect at the center, and each 
90°. 


piece contain an arc of 


Then, after they are turned, 





















they will all be alike. To fasten 
these pieces in the box, so as to 
hold them firmly and still allow 


them to be drawn out of the 
core, is the problem now pre- 
sented. The upper edges are 


of a 
cross-bar of hard wood, screwed 


held strongly, by means 








Fig. 96, 


Fig. 97. 


GLOBE VALVE PATTERNS. 


1886, 
To this description it is necessary to 
add the manner of fitting them into the box, 
and also show how they may be held in their 
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paige 3. 


places while the cores are being made. 
The 
first. 


half-moon must be fitted into place 
The center of box was marked while 
in the lathe. We shall the 
center of thickness of half-moon by measur- 
ing from the center of yoke ead on the line 
of circle marking the circumference of body 


have to locate 


of valve ; to do this, put a piece of stuff from 
the end of print on yoke end across to the 
On this we can first find 
the center of ball, then mark the circle across 
the piece of stuff, then locate the center of 
yoke end on this circle. Now we must also 
mark a point on the opposite side of box, 
which will be in line with the center line of 
yoke end. 
on this line we have found two points on the 


opposite side of box, 


And as the center of ball is also 


| circle of body which are exactly opposite each 


| 








\ 
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other, and also in line with the yoke end. We 
will now lay off from these two points the 
position of the ends of half-moons, marking 
the point which is the center of their thick 
ness. We now have five points fixed, four 
around the circumference of box and one in 
the bottom; from each of these points lay off 
half the thickness of half-moon each way, 
adding to the actual thickness enough to form 
a fillet on each side. Now take the templet 
used in forming the inside of box, make one 
side perfectly flat, that it may be used as a 


AND PULLEYs. 


then 
fastened to the box by a machine 
screw at each end, tapped into a 
metal plate, which in turn is let into the top 
of box and fastened securely by long screws. 


firmly to the wing, and 


This way of fastening brings them always to 
the the 
dowels, and holding them securely. 


exact position, screws acting as 
The 
usual manner of fastening the lower corners 
is by means of a pin fast in the half-moon 
at the center of box, and projecting upward 
into the joint between each pair of wings. 
This will not, as a rule, give very satisfactory 
results, and I will try to explain a much 
better way of holding these points in place. 
If you will look down into the core-box 
after the wings are in position, you will see 
that the round corner made on wings at 3, 
Fig. 96, leaves a three-sided space between 
the top edge of half-moon and the wing 


pieces. There will be one of these spaces 
under each wing, and they will be on opposite 
sides of the half-moon with each pair of 
These spaces afford what I consider 


the best possible way of fastening or holding 


wings. 


the wings at their 


NX \ lower corners, and 


which I will try to 
explain. 


a 


Note how far this 
extends each 
way from the center, 
then the 
wings and cut from 


space 
remove 


the top edge of 
half-moon, 4 in 
depth for a distance 
from the 
center, a little great- 
er than the 
left between 

wing and half-moon, 
\ cut both half-moons 

and then fit 
each gapa piece that 
will bring the half- 
moons back to their 


each way 
was 
space 


into 


original form; fasten 
these pieces by a small screw at each end. 
Now put the wings back in box, first fitting a 
dowel into one half, and making a hole to 
match it in its mate; this will prevent them 
from shifting by each other, and leaving a 
shoulder or ‘‘overshut” on the valve 
Screw the wings down into their places, then 
fit pieces of wood into the three-sided places 


already noticed, and fasten them tothe pieces | 


let into the upper edge of the half-moons, 
Take 
and dress off the pieces just fitted to the sur 


out the wings and the half-moons, 


seat. | 


Serremser 8, 1888 
remove the little screws, and we have a piex 
the shape of which would be rather difficu 
to describe. This is to be sand-papered an:| 

varnished, and used as a pattern to get cas 
ings from, which, when fastened to the hal! 
moons, will hold the lower corner of wit 
pieces firmly in just the right place. 

For the angle valve we will of course lea 
out the half-moons and wing pieces, and p 
|in the seat shown in Fig. 97. 

We have now constructed what I consid 
a very excellent pattern and core-box f 
making either a globe or angle valve of th 
size. It is a durable pattern, and one th 
will compare very favorably in cost with an 
pattern made for the same purpose. 


ape —_—— 
About Belts and Pulleys. 


By FRANK H. RICHARDS. 


SECOND PAPER. 


In the sketch, Fig. 1, we have two paralle| 
shafts, with a plain pulley on each, and « 
straight belt connecting them. There is nm 
apparent reason why the belt should not con 
tinue to run in the center of the pulleys. If, 
now, we throw one shaft out of line, as ex 
aggerated in Fig. 2, leaving the belt still 
leading squarely from the pulley on the othe: 
shaft, no explanation is needed to show thx 
way the belt will go. It is evident that 
whichever way the shaft is turned, the part 
of the belt approaching the pulley will contin 
ually lead upon the pulley further to th 
right, or towards the near ends of the shafts, 
until it runs off the pulley. As soon as 
it has begun to move sidewise upon the one 
pulley it no longer leads squarely back to the 
other pulley, but approaches it at an angle 
which makes it begin to run off that pulley 
also. Of course the operation is precisely 
the same, if slower in its effects, where the 
shafts are but slightly out of line. 

In Fig. 3 we have a straight belt upon a 
conical pulley. As the pulley turns the 
larger diameter, involving also a larger cir 
cumference, at each revolution carries that 
edge of the belt faster and farther than the 
other edge, until the belt assumes upon the 
pulley the position of Fig. 4; and when it 
lies upon the pulley like that, it is easy to see 
that it will lead itself toward the larger end 
of the pulley, and so continue todo. The 
common crowning-faced pulley may be re- 
garded as made of two cones, or frustrums 
of cones, placed base to base, and a belt run- 
ning upon it may be regarded as two belts, 
one upon each cone and both crowding to 
ward the center. When, fromany cause, the 
belt gets to either side of the center there is 
a greater width of the belt upon that cone, 
and consequently it is able to push toward 
the center harder than the other side of the 
belt can push, and in this way the constant 
tendency is to restore the belt to the center of 
the pulley. The crowding of the two edges 
of belt toward the center is often evidenced 
by its injurious effect upon wide, heavy belts. 
I knew a 24” double belt ruined by it. The 
constant crowding made the belt buckle and 
double up and tear down through the middle, 
so that it had to be replaced before it had 
served out half its days. Pulleys carrying 
wide belts should have no more crown than 
is necessary, and the crown need only be 
upon one of the pulleys. 
saying now that belts 
straight-faced pulleys. 


I know they are 
can be run upon 
It seems to me that 
to do so requires such absolute perfection in 
all particulars that it may be said to be im- 
practicable, if not impossible. 
lots of ‘‘ fun” 


I have seen 
with carrier pulleys. Such 
pulleys should never be made with a crown 
ing face. When they have a straight face 
they can be made to lead the belt to either 
side by moving one side or the other in a line 
| parallel with the belt, and not at right angles 
with it. 





When either side of the pulley is advanced 
in the direction in which the belt is moving, 
the tendency is to send the belt toward the 
other side. Where a carrier is fixed it works 
admirably if made with a decidedly concave 
|face. This me, and I would 
| gladly credit the source of my knowledge, 


Was news to 


straight-edge to mark the lines around the! face of the half-moon on each side, then | only that circumstances with which I need 
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not trouble the readers of thé AMERICAN 
Macurnist render it impossible. If it is 
d-sirable to adjust the belt edgewise by 
n cans of the carrier, the straight-faced pulley 
should be used. 

The practice does not seem to be settled as 
to the use of tight and loose pulleys, whether 
their faces shall be straight or crowning. 
ie belt is shipped more readily and easily 
from and to the straight-faced pulleys, and 
sich pulleys should be used, especially 
where the shipping of the belt is frequent. 
‘hen a machine is to run all day or fora 

1g time without stopping, it might be well 

have the pulley slightly crowning, so that 
the belt will not chafe the shipper. The 
v lest of practices that I know of in connec- 
tion with tight and loose pulleys is that of 
making the loose pulley smaller in diameter 
than the tight. The reason alleged for it is 
that it relieves the belt by making it slacker 
when upon the loose pulley. The relief to 
the belt is not appreciable. The damage to 
the belt in forcing it up over the edge of the 
tight pulley is inevitable. That edge of the 
belt is stretched out, and the belt is made 
crooked. Often where a machine starts hard 
and slowly the edge of the belt is burnt from 


- 


this cause. 

Quarter-twist belts should be long and 
narrow, and few. They always work ata 
disadvantage, and should be avoided where 
it is possible. He would be a_ peculiar 
mechanic who would put one in where it 
was not very necessary. I have known it 
done so that a man could exhibit his ‘‘ me- 
chanical ability’ in that way. So I can 
imagine a pilot would boast of taking a ship 
in by a tortuous and difficult channel when 
there was clear sailing by a shorter route. 
With a quarter-twist belt one edge of it is 


necessarily tighter than the other. <A_ belt 
running as in the sketch, Fig. 5, will be 


found to bag out away from the pulley at 
XY, and at the corresponding point upon the 
other pulley. This slackness is upon the 
same edge of the belt, both going up and 
coing down. It has been suggested to me 
that some of this could be compensated for 
by making the pulley conical, the larger 
side of the pulley running with the slack 
edge of the belt. It is difficult to see how 
this would help matters. The larger diame- 
ter and increased travel of surface would 
take up the slack in the straight part of the 
belt, but it would accumulate more slack- 
ness at X. To reverse the cone, making the 
belt tighter at the edge where it is already 
tightest, does not seem to be a promising 
operation. It is evident that pulleys for a 
quarter-twist belt need not be crowning to 
make the belt lead right, as that is de- 
termined by the departure from the other 
pulley, and with the crowning face the 
slack edge of the belt is only so much 
slacker. I think until further notice pulleys 
for quarter-iwist belts shall be turned straight 
I use the term straight face rather 
which is common, because 


face. 
than flat face, 
the pulley is straight, just as any cylindrical 
surface is straight; there is nothing flat 
‘bout it. The quarter-twist belt 
some end thrust upon the shaft, mostly upon 
the driven shaft; and this thrust endwise 
should be provided for by suitable collars 
properly oiled. Where a horizontal shaft 
drives a vertical, the belt, if possible, should 
he placed to lift the shaft rather than to pull 
downward. The pull of the belt 
known by the amount of power transmitted, 
the thrust upon the shaft will be that portion 
of it represented by the short side of the 
parallelogram of which the pulling belt is 
the diagonal. In the sketch this end thrust 
would be nearly all in the lower shaft, in the 
direction indicated. Whatever end _ thrust 
occurred to the upper shaft would be from 
the excess of belt tension over the driving 
pull, 
power transmitted should be larger with a 
quarter-twist than with a straight belt, and 


causes 


being 


The proportion of belt surface to the 


the belt should not be slack, because all slip 


tends to move it edgewise off the pulley. 
A quarter-twist belt, after running a while, 
will be found to be permanently elongated 


upon one edge, and if it breaks or is taken 


off for any reason, should be replaced in the 
same position. 
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The rule I carry for hastily approximating 
the power transmitted by belts is 1,000 feet 
of belt 1 inch wide per minute per horse- 
This gives a very liberal allowance 


power. 
of belt. 
> hm > — 


LETTERS FROM PRACTICAL MEN, 


About Reamers, 
Editor American Machinist : 

In a recent the AMERICAN Ma- 
cutnist, Mr. Richards and Mr. Beach give 
their experience with reamers, which agrees 
with my own, with afew exceptions. Ihave 
often wondered what the plan of others was 
for keeping reamers to their proper size, 
since I have seen very little written on this 


issue of 


subject. 
lar about having exact sizes of holes, with a 
view to interchangeability of parts, knows 


No one but those who are particu- 


what an annoyance it is to have reamers wear 
and then to get at a 
method of correcting them. 

Mr. Richards’ plan I have had no experi- 
ence with, but think it will no doubt do the 
work ; that is, the use of the roller; but as to 
how often that operation can be repeated on 
the I do not know. I should 
judge not very often. 

The plan of turning each reamer down to 
the next size does not appear to be the right 


below size, cheap 


same reamer, 


thing to do in all cases, unless all reamers in 
use are equally used, and would wear down 
together, so that when one is changed they 
all would be changed, thus kecping a full set, 


can be quickly enlarged, and this can be 
done a great many times. 
simply driving it with a hammer presents 
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When this reamer gets below size again, it 


Using a plug and 


some objections, unless it is done with great 
care, as it may be driven out of square, and 


the reamer may be expanded a great deai 
more than is necessary. This can all be 


overcome by making a simple press, some- 
thing like the sketch, Fig. 2, in which the 
reamer is firmly held on a line with the plug, 
which can be operated by a screw, which 
would serve as well for extracting the plug, 
and also give a definite idea of the amount 
of expanding done; this will leave the reamer 
true, and give the least possible amount to 
grind off. 

The inserted tooth reamers, as shown by 
Mr. Beach, afford a very desirable means of 
keeping to size, as, by this method, annealing 
and re-hardening are entirely obviated. I 
have made some large reamers on this plan, 
and find them very satisfactory to keep to 
size. Another trouble is obviated, and that 
is, the cracking and flying off of the teeth, 
which isa very common occurrence in harden 
ing with large, solid reamers. I make my 
inserted tooth reamers as shown in Fig. 3, 
with the deepest part of the groove back. 
This is done to keep the cutting edges ahead 
of the body of the reamer, so that not so 
much room is required between the work 
and the chuck or face plate of the lathe. 
As the reamer needs enlarging the cutters 
are pushed forward and the ends ground off, 
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the 
often 


and only requiring replacing of the 


largest size. But it occurs that one 
reamer is used very much more than the rest, 
and wears below size long before any others. 
In this case, enlarging the reamer would be 
the best plan. 

I will give a plan that I have used with 
very good success for enlarging reamers 
above one inch in diameter, which, by pro 
viding a little convenience for doing, can be 
cheaply done. After a reamer is worn down 
I anneal it, chuck in the back rest of a lathe 
(being sure first that a true surface is had on 
the reamer shank an inch or two back of the 
reamer portion on which to put the rest). 1 
then bore a hole of a suitable size to some 
little distance beyond the reamer portion, it 
being best to have it taper as shown in 
the drawing, Fig. 1. Then, by making a 
plug of same taper and heating the reamer, 
drive the plug into the end just sufficient to 
expand it a little more than the amount it is 
worn, then, by jarring the plug by striking 
the sides immediately after expanding the 
reamer, it will drop out. Then re-harden the 


reamer, which can now be done without 
anv risk of cracking off the teeth, the re 
quired hardness being had without a very 


high heat. 


The reason for boring the hole beyond the 
fluted portion is to avoid cracking off the 
whole end of the reamer in tempering, as is 


bottom of a hole. 


without), hold 


> 


to size, 


a 


REAMERS. 


the case if any tempering is done at the 
Now I put the reamer in 
the back rest of the grinding machine (a 
thing that no grinding machine should be 
the reamer back in the head 
stock center by a convenient means, and grind 
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which will also keep the cutting edges about 
one width. 

I believe that irregular spacing of teeth on 
reamers is not essential if the cutting edges 
are properly made. I -have seen reamers 
irregularly spaced, making chattered work 
as well as regularly spaced ones, and smooth 
both. 


puts the reamer in the same condition as a 


work from Irregular spacing simply 
regularly spaced one would be with many 
times teeth in it. I 
Claim that irregular spaced teeth in  reamer 
to the 
advantages 


more do not mean to 


has any disadvantage in their use ; 


contrary, they seem to have 
theoretically in respect to chattering, but my 
experience in practice shows the advantages 
nothing, as I always have suc 


with 


practically 
ceeded in doing equally good work 
regularly spaced teeth, 

Mr. 


is a very good one in some respects, but with 


Richards’ plan of irregular spacing 


that kind of spacing the reamer is put into 
such shape that it cannot be measured by the 
ordinary means. Manufacturers of reamers 
who make irregular spacing, make a certain 
irregular spacirg for one-half of the circum 
ference, and the same thing for the other 
half, thus making one tooth always opposite 
3y this method the 


always be measured by the ordinary means, 


another. reamer can 
By Mr. Richards’ method you must have a 
the 
of gauging, and a great many sizes, and even 


solid standard collar gauge for 


purpose 


then, if any variation exists, he cannot tell 


how much that variation is. The same 


of teeth in the reamer, although evenly 


spaced. 
Therefore | 


teeth, regularly spaced, 


steam boilers. 


seems to have overlooked, 


trouble also exists in putting an odd number 


consider an even number of 





-) 





with the proper 


cutting edge, in practice equally as good as 
the 
keeping them in order, very much better. 


other, and in respect to making and 


A. B. LANDIS. 


** Boiler Studs,” 
Editor American Machinist : 
Being a constant reader of your paper, I 


find a great deal of valuable and interesting 
matter in it to study. 
gust 18 
by A. B. 
matter that it 
to appreciate it who has anything to do with 


In your issue of Au 
I find an article on 
Landis. 


3oiler Studs,” 
This is so important a 
seems to me no one ean fail 


I wish to speak of what I 


consider one important item that Mr. Landis 


It is this : before 
the workman can commence to remove a tap 
bolt from a boiler that is under steam press 
ure, the steam, and sometimes the water, must 


all be blown out, thereby consuming a great 
deal of 


valuable time, for the boiler must 
be allowed to cool off sufficiently before filling 
again with cold water, or else leaky tubes 
will be the 
haste in filling again. 


and seams result: of too much 
To-day I have not a single tap bolt in our 

whole boiler construction (outside), for T am 

satisfied that studs are infinitely better than 

tap bolts. R. D. SurHERLAND. 
Boston, Mass. 


Flaws in Steel, 
Editor American Machinist : 

In reply toa communication in a recent 
the AMERICAN MACHINIST about 
longitudinal cracks in steel, I take the liberty 
to inform the gentleman what the trouble is, 
The steel is simply piped. 


issue of 


It is caused by 
hammering steel too cold under the trip or 
steam hammers, and sometimes by a flaw in 
the ingot. I have quite frequently seen it in 
small taps where they have been forged from 
large steel down to small sizes, and some 
smiths are liable to hammer a piece of cast 
steel too cold, especially under a trip ham 
mer. It will crack in the center almost every 
time. Tuos, L. SHERMAN, 

Foreman Smith Shop H. B. Smith Machine 

Co., Smithville, N. J. 


Long and Short Screw-Drivers, 
Machinist : 

Every young person, when entering upon 
his apprentic hip, finds in the shop some 
perplexing  iestions whose discussion is in 
terminable. In the foundry it is the relative 
weights of solid and molten iron, in the ma- 


Kditor American 


chine shop the best form of cutting tools, 
ete., and in the pattern shop the most: promi 
nent is the screw-driver question. In my 
early experience in the pattern shop I was 
beset with this perplexity, 
no little time to its solution. 


and devoted 
With 


drivers of various lengths, a spring balance, 


screw 


ete,, I improvised experiments which soon 
satistied me—what every educated mechanic 
must know, viz.—that a long or short screw 
more foree than is 


driver will not transmit 


applied to it. Notwithstanding this incon 
trovertible fact, all persons who have frequent 
use for screw-drivers are conscious that they 
can drive or back a screw with a driver thirty 
inches long that they could not do with one 
fifteen inches long. 

In a shop where the usual bench screw 
driver was one about fifteen inches long, and 
four to six inches were 
frequently used, for which the had 
special drivers about thirty inches, I have 


where screws from 


men 


often observed a man trying to drive or back 


those large screws with his short 


After 


endeavor 


one of 


driver. nearly exhausting himself 


to back an obstinate 
his short driver, he would lay 


it down, go to his chest for the longer one, 


in the vain 


screw with 
would 
If the 


circumstances is 


which, on applying to the screw, it 
come out without apparent difficulty. 
observation of the 
critical, the operator will be observed to first 


above 


assume one position and then another ; finally 
he gets into that position where the force is 
most advantageously applied, and the driver 
most efficiently transmits it; and herein lies 
the explanation of why a person with a long 
screw-driver can accomplish what seems im- 
possible for him to do with a shorter one 
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The advantageous adjustment of the body 


and driver is more restricted in the shorter 
screw-driver. 

The animal force applied to a screw-driver 
is expended in two directions ; first, to pre- 
vent the point coming out of the slot, which 
it is prone to do in consequence of its taper ; 
second, in turning the screwa great deal more 
force may be expended in the former than is 
necessary, and as the effort applied is definite 

to the individual, in 
there will be less available for the more im- 


A long 


screw-driver will have increased weight, 


according such case, 


portant object of turning the screw. 


° . . | 
when applied vertically will relieve the effort 


to keep it in the slot to that extent. 
Another fallacy 
drivers is the shape of the handle. 


connected with screw- 
About 
the only reason I can see for flattening the 
sides of the handle is that the inventor of the 
instrument that With a 


round handle a grip may be maintained by 


made them way. 
an individual against any effort he may ap- 
ply to turn a screw ; and, moreover, the rela- 
tive positions of the handle and operator are 
immaterial ; furthermore, the round handle 
is more comfortable. 

I once handled a set of screw-drivers for a 
friend. As I had been painstaking to polish 
and make them look nice, I was not alittle 
grieved at the disappointed manner in which 
soon learned that the 
of the handles ; to 
please him, I flattened the sides, though con 


they were received. | 


cause was the form so, 
fident he would regret it, as | knew he had 
frequent use for the larger one. Some time 


after he came to me with sore hands and 
apologetic manner, saying he deserved to be 
kicked for having those handles flattened. 


J. McKim CHASE. 


An Engineer's Reflections, 


Editor American Machinist: 


I believe it is quite a common thing among 
moulders and machinists to throw up a situa- 
tion where they find the shop, tools and fore- 
man relics of antiquity ; and the reason as- 
signed is the fear of losing their skill, and of 
being corrupted by bad mechanical surround- 
More or this principle runs 
through all trades, but right here I want to 


ings. less, 
say that the stationary engineer should be 
exempt from this. 

There are many model steam plants now— 
plants where the boiler, engine, heater and 
pump are as near perfection as possible at 
this time, and happy is the man who is in 
charge, at least in the estimation of those en. 
gineers who labor under this or that disad 
vantage. But if Jones, at the planing mill, 
should quit just because he knew he was as 
capable as the engineer at the model plant, 
he would be acting absurdly. Engines must 
be run, and if the proprietor won’t fix this or 
that, it must go He may not tell 
you nor me, but every time he pays the coal 
bill the man who sold him the 
plant. Within certain limits the work don’t 
lie with the proprietor, but with you, and 


anyway. 


he blesses 


one year’s experience with an overloaded en 
gine or boiler is of more value in developing 
you into a thinking, careful, ingenious en 
If 


you have been a constant kicker, turn over a 


gineer than ten years at the model plant. 
new leaf. Don’t ask for the moon, but do 
the best possible with what you have. 

There Brown running 
Well, he quit, and Smith secured 
Brown told Jones that Smith would not get 
him anything, or fix up, and predicted Jones 
would not stay a month. 


Smith. 


Jones, 


was for 


Jones was young 
and nervy, and he went down Monday morn- 
ing and took charge. By and by Smith came 
out and they had a little talk, and Smith told 
him that things were not in good shape, but 
that he hoped to get time after a while, etc., 
Well, Jones went to work ; he put ina 
damper, scraped the flues, reset the valve, 


etc. 


set out the packing, cleaned the soot off the 
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|stances. He should disregard duties, 


however unpleasant, but strive to overcome 


no 


the difficulties by his ingenuity, bearing in 
mind his own development and reputation. 
You and I are running with the constant aim 
of getting a horse-power (under bad condi- 
tions) out of the least possible amount of 
coal. Put the proprietor out of the question 
and place yourself first, remembering that 
the main thought is to develop yourself, and 
that can be done in less time, and more com- 
| pletely, with an ordinary plant than at the 
model plant. Tuos. T. PARKER. 


and | 


A Long Line Shaft, 
Editor American Machinist : 

Your notice of the Cincinnati Exposition, 
in issue of Sept. 1st, notes what ‘‘is said to 
be the longest continuous line of shafting 
run We recently 
placed one of our compound engines at 
Pompton, N. J., about in the middle of a 
line of shafting 2,300 feet long, being coupled 
to both ends of engine shaft. This is only 
1,400 feet longer than the east line shaft of 
Power Hall, Cincinnati. 

Wo. CoutiE & Son. 


owe in this country.” 


Poy, Nes 


i = 


Machinery at the Cincinnati Centennial 
Exposition. 


The machinery hall at Cincinnati is well 
arranged for the exhibition of machinery ; 
it is very large, well lighted, both naturally 
and artificially, and at night especially puts 
on a very brilliant appearance. Commencing 
at the north end of the building, there is 
first a number of exhibits designed to show 
the methods of manufacture of various arti- 
cles, such as bar soap, mineral waters, etc., 
which, though they seem to attract consider- 
able curious attention from visitors, are of no 
special interest to the mechanic. Among 
these, the one which seems to attract most at- 
tention, judging from the crowds which are 
almost constantly before it, is the advertising 
device of a brewery, and consists of a painted 
imitation of the buildings, and some of the 
surrounding features, and has small painted 
railroad trains, street cars, beer wagons, 
bicyclists and steamboats, all constantly ap. 
pearing at the left and moving towards the 
brewery with that indescribably peculiar and 
distressingly unnatural motion always seen 
in such toys. It amounts to nothing, but 
apparently attracts more attention than the 
finest piece of mechanism in the hall, and, 
of course, thereby serves the 
which it is exhibited. 

Charles R. Barnes & Co., of Cincinnati, 
show a high-speed self-contained engine, with 
overhanging cylinder and 
ernor. 


purpose for 


throttling gov- 
It is used for running a number of 
electric dynamos. 

The John H. McGowan Co., Cincinnati, 
have quite a display of steam pumps of various 
kinds, there being about sixty pumps of their 
manufacture on exhibition, the new features 
among them being a new design of brewer's 
air pump, and a new arrangement of valve 
levers for duplex pumps, designed to facili- 
tate the regulation of the length of stroke, 
and to secure uniformity of action. Some 
of their pumps have a vacuum chamber in- 
side the air chamber, and connected with the 
suction pipe ; this, besides serving other pur- 
poses, fills up with water when the pump is 
stopped, and there is thus no necessity for 
priming when it is again started. 

The Gordon Steam Pump Co., of Hamil- 
ton, Ohio, have eight of their pumps of vari- 
ous kinds on exhibition; among them the 
largest pump to be seen there. Itis a du- 
plex, compound, non-condensing pump for 
water-works service, with a capacity of one 
and a quarter million gallons. Among the 
others is a duplex for deep mine pumping, 
designed for high-water pressure, and with a 





shell of the boiler, and—well, it would take 
a page tell all he did, without costing 
Smith anything ; and, as the coal bill fell | 
away, a smile came on Smith’s face, a substan- | 
tial reflection of 
pocket. Now this is not overdrawn one bit. 
But the moral is what 


to 


which went into Jones’ | 


we are after. Anen 


capacity of 900 gallons per minute. They 
also show a new pattern of boiler-feeding 
pump, duplex, with interchangeable cylin- 


| ders, and a brewer's air pump, also duplex, 


with cranks and fly wheel and an automatic 
governor, which controls the motion of the 


pump according to the pressure of air in the 
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The Laidlaw & Dunn Co., of Cincinnati, 


manufacturing, the back wall of their sec- 


of the Ashcroft Mfg. Co.’s gauges, revolu- 
tion counters, etc. 
in use pumping the water for the cascade in 
floral hall, which has been previously men- 
tioned. 

The Eclipse Pump Mfg. Co., Cincinnati, 
show two pumps of the Worthington Duplex 
type, two others having steam actuated 
valves ; and a new boiler-feeding pump. 

Weber Bros. & Co. show in practical op- 
eration a new belt holder, which consists of 
two segments, together equal to about one- 
half the circumference of the pulley, which 
they equal in They are sup- 
ported at the ends of arms which are sup- 
ported by a sleeve bearing upon the shaft. 
The segments not forming a complete circle, 
the tension of the belt is released when 
run onto them. 

J. M. Robinson & Co., Cincinnati, show 
various presses for light work, for hand and 
power, and intended chiefly for tin shops and 
cornice makers. 

Sebastian, May & Co., Cincinnati, show 
several small lathes, some with foot motion 
and others with countershaft for power. 

The Cordesman Machine Co., Cincinnati, 
have a band saw at work sawing out the 
various fancy and curious articles which are 
always so popular at such exhibitions, and 
show also a carving machine for decorative 
work, and, what called a ‘‘ twist ma- 
chine,” which is something new and quite 
interesting. It is for producing the spiral 
flutes upon parts of furniture and other wood 
work now so popular, and may be called a 
universal spiral machine, reminding one of 
the Universal Milling Machine, from which it 
differs in construction, of course, but its prin- 
ciple of action is similar. The spindle which 
sarries the cutters is vertical, having the cut- 
ter head at its lower extremity. 


radius. 


it is 


: 
IS 


There isa 
pair of centers, between which the work is 
placed and indexed for the proper number of 
flutes, while by means of gears connecting 
the indexing spindle with a stationary rack, 
the work is revolved upon the centers as the 
slide upon which they are mounted is fed 
along. The head which carries the spindle 
can be inclined to the right or left to the 
angle suitable for the spiral to be cut, which 
may be from 14 to 104 inches pitch. Back 
of the slide which carries the centers and the 
work, provision is made for fastening two 
forms, which may be made of wood, and 
which control the distance between the center 
of the work and the cutters, and the position 
of the work relative to the cutters, in such a 
way that a piece of almost any shape may be 
cut spirally, whether it be a simple taper, 
double taper (smallest at each end), or a 
curve of any form, single or double. 

They also show a double spindle horizontal 
boring machine for wood workers, the spin- 
dles of which can be set so that the line join 
| ing their centers will be at any desired angle 
| from a horizontal to a perpendicular ; or 





a 
| other words, the spindles may be side by side, 
| or one may be vertically over the other, or 
|in any intermediate position, and the distance 

between the spindles is also adjustable, so 
| that holes may be bored two at a time at any 
| desired distance from each other, measured at 
| any desired angle with the sides of the piece 
| operated upon. 


| 
| The Egan Co., Cincinnati, exhibit some | 
| 
| 


fifteen machines for various purposes of 
| wood-working, including some very heavy 
| ones for car builders and a new automatic 
‘knife grinder. They show an attachment 
/which may be used on a universal wood- 
| worker, frizzer, or similar machine, for mak 
jing rope moulding. It is for straight work 
only (not tapering), and makes it in pieces 
of any length for which the material can be 
had. They also exhibit an improved Blanch- 
| ard spoke lathe, which is by recent improve- 


| ments rendered nearly automatic in its action, | 


| 


| ular 
Two of their pumps are | 
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blind machimes, etc., one of the most nov,| 


have a Worthington duplex pump and vari- machines of the exhibition being their ‘‘h 
ous forms of hydraulic presses used in tobacco | low chisel mortising machine.” 


This n 
chine has a horizontal spindle, which is moy: 


tion being taken up with a very fine display | to and from the work automatically in r 


strokes, similar to the action of 4 
shaper, and carries a bit or auger, wh 
bores into the work at each stroke a } 
determined depth, which is adjustable at w 
This bit revolves in the center of a squ 
hollow chisel, which, as the bit cuts its 
into the wood, cuts away the corners a 
makes the hole square ; the bit removing 1 
chips made by the chisel as_ well 
own chips and throwing them all out of su 
able openings made in the chisel further \ 
from the edge. The piece to be mortised 
clamped upon a table, whichis movable by 
lever or hand-wheel to the right or ik 
against adjustable stops. The frame whit 
carries the spindle is at the same time moy 
ble vertically to adjustable stops, by mea: 
of alever, and thus cuts a square or rectan 


as 


gular mortise of any desired proportions 
Two sizes are shown, and they seem to ly 
very efficient machines, attracting conside: 
able attention. 

Post & Co., Cincinnati, in addition to thei 
display in the Park building of specialtic 
manufactured by them, show in machiner 
hall a large variety of machine tools fo 
which they are the agents. Among them ar 
a number of milling machines of variou 
sizes and kinds made by E. E. Garvin & Co. 
New York, most of which are familiar to ow 
readers, having been illustrated in our col 
umns. There is also an upright tapping ma 
chine made by the same firm, a profiling ma 
chine, and a multiple spindle drill having six 
spindles and a table elevated and held at any 
desired height by means of a worm and worm 
wheel which are connected -by a steel rop« 
to the table; also a tool grinder of improved 
construction, having an attachment for sur 
It consists of a cross slide, 
carrying a chuck and having a rapid motion 
by means of gears and a rack, instead of 
by a screw. 


face grinding. 


They also show a complete line 
of emery grinding machinery made by the 
Diamond Machine Co., of Providence, R. 1. 
including ordinary grinding frames for gen- 
eral purposes, a tool grinder, knife grinder 
for planer knives, drill grinder, die grinder, 
and a machine for grinding cylindrical or 
taper work upon centets. They also show a 
double spindle sensitive drill by the Sigour- 
ney Tool Co., of Hartford, Ct., some heavy 
drill presses by the Bickford Drill Co., of 
Cincinnati, bolt machinery by the Acme 
Machinery Co., of Cleveland, a nut-finishing 
machine by Nicholson & Whaterman, Provi- 
dence, R. 1., which we illustrated in our 
issue of Sept. 24, 1887, shapers by Gould & 
Eberhardt, of Newark, N. J., and by Geo. 
Wolcott & Son, of Jackson, Mich., a lathe 
and screw machine by the American Tool and 
Machinery Co., of Boston, and other tools. 
The G. A. 
exhibition 


Gray Co., Cincinnati, have on 
three of their planers, which are 
of the design familiar to our readers, except 
that the smallest has a new form of cam for 
belt shifting, which oscillates about a center, 
The 
large one has two heads and mechanism for 
elevating the cross-rail by power. They also 
three of their lathes, engravings of 
which have appeared in our columns. 

Lodge, Davis & Co., Cincinnati, show a 
complete line of the machine tools built by 
them, including drill presses of various sizes, 
from 15 32 


own 


instead of having a rectilinear motion, 


show 


to , lathes from 17’ to 38", shap- 


ers from 15” to 82", a line of brass workers’ 
lathes, cabinet turret lathes, and turret-head 
boring or chucking machines of various 
Most of the tools have been illustrated 
in our columns from time to time, the new 
features noticed among them being an au- 
tomatic stop for the feed of their drill presses, 
which can be set by means of a graduated scale 
to throw the feed out at any desired depth ; 


sizes, 


} and some new features on their largest lathe, 


| 


(the 38") which, instead of having a taper at 
tachment, has a compound rest with auto- 


| ss . | . . 
requiring only that the work be put in and | matic feed, 


taken out by the operator. 


Greenlee Bros. & Co., Chicago, Ill., show|have a 


The Niles 


very 


Tool Works, Hamilton, 
good exhibit of their 


O., 
well- 


gineer should scrupulously and conscien-| delivery pipe, stopping it when the desired | some very good wood-working machinery, | known tools, including lathes, planers, radial 


tiously take care of a plant under all circum 


pressure is reached, 





| including self-feed rip-saws, special sash and | drills, a car-axle lathe, car-wheel press, 
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heavy horizontal boring machine, slotting 
machine, anew upright turret-head boring 
machine, and other tools. The last named 
ma hinghas been recently designed by them, 
and has a horizontal face-plate and vertical 


slide, counterbalanced and carrying a turret 
four holes for drills, boring bars, 
It swings 30 
has five speeds. One of their planers is 
als) newly designed, being 
weight and strength, and provided with new 
f¢ motion, which is positive during the 


haying 


reuimers, diameter and 


ete. 


increased in 


fei and is released so as to be practically 
without friction during the continuance of 


the stroke. The slotted disk to which the 
feecd-rod is attached also contains a new 
feature for the adjustment of the feed. At 


one side of the T-slot which passes across the 
face of the disk is a small rack with which 
a small pinion engages, this pinion being on 
the end of a stud which passes through ‘the 
one upon which the end of the feed-rod is 
journaled, and is turned by a milled head to 
adjust the feed. 

The Universal Radial Drill Company, 
Cincinnati, have five of their radial drills on 
exhibition, of various sizes and designs, and 
a line of small bench drills. They show 
also a new brass workers’ lathe, which has 
features of interest. There is an in- 
ternal gear, which serves the purpose of a 


some 


back-gear, and can be thrown in or out with- 
out stopping the machine, yet is not a fric- 
tion clutch, but drives positively either way. 
This is affected by a double sun and planet 
motion, which is within the cone pulley and 


entirely concealed. The clutch which 
changes the motion is double-ended, and 
carries a gear wheel with which the two 


opposing gears of the sun and planet motion 
engage. When the clutch is thrown one 
way, it, withits gear, revolves, and all the 
gears and the cone pulley revolve together; 
when thrown the other way the clutch and 
its gear are held still, and the slow motion is 
obtained, derived from the action of, the 
wears. 

Another notable feature of the lathe is in 
the chasing device, which is so arranged 
that one large hob, having four threads to 
the inch, placed on the end of the spindle, 
and revolving at a constant speed, is made to 
cut threads of any desired pitch, from five to 
eighteen threads per inch, including any 
fractional thread. This is accomplished by 
the use-of a lever of peculiar construction, 
having a graduated slot in which a stud can 
be clamped in any desired position, its posi- 
tion in the slot determining the pitch of the 
thread to be cut. 

The Cincinnati Screw and Tap Company 
have a case showing a fine assortment of the 
small tools made by them, and also show 
three of their universal milling machines 
differently arranged for kinds of 
work, including rack cutting by a special 
ittachment, gear cutting and spiral milling. 

The Long & Allstatter Co., Hamilton, 
., show twelve of their machines of various 


various 


patterns and for different purposes, includ 
ing heavy punching and shearing machines, 
boiler plate shears, double angle shears, 
plate-splitting shears, tire-welding machine, 
machine for 


and a bending plow beams, 


wagon irons, or other things requiring a 
machine of considerable power and strength, 

The National Machinery Co., of Tiffin, 
Ohio, 
heavy nut and bolt-threading machinery. 


The Obermayer Foundry 


show a 


Supply Com 


pany, Cincinnati, have on exhibition some 
ornamental castings made by the use of their 


facings, two of which have been nickel 


plated and the third left just as it came fron 


the mould ; they are remarkably fine, and 
reflect great credit upon their maker, as well 


as showing the quality of the facing used 
The company show a full line of foundry 


men’s supplies, including testing and other 
- special purposes, shown in operation, such as 


machines made by Rehlé Bros , of Philadel 
phia. 

The Falls Rivet and Machine Co., of Cuy 
ahoga Falls, Ohio, show some of their stcel 
rim pulleys, solid and split, and their fric 
tion clutch pulley, the principal display o 
the latter, however, being in the dynamo roon 
in the Park building, as referreg! to last week 


Chere are several displays of leather and other power, with Deane’s independent condenser ; 


wire nail machine and some 


AMERICAN 


belting, the most notable being by Post & 
Co., who have a locomotive engine construct- 
ed entirely of leather belting, 
which are kept constantly in motion, being 


the wheels, 


composed of rolls of belting, and even the 
smoke"coming from the stack being made of 
a curl of 2” belting. It is quite an ingenious 
idea, and attracts considerable attention. In 
this space they show some vulcanite emery 
wheels, one of be the 
largest emery wheel ever made: it is 48 
thick, with an 28 


which is claimed to 


diameter, 6 iron center 
diameter. 

The Ritchie & Dyer Co., Hamilton, Ohio, 
show one of their traction or road engines, 
and an improved saw-mill head block. Trac- 
tion engines are also shown by Russell & Co., 
of Massillon, Ohio, Aultman, Taylor & Co., 
Manstield, Ohio, and the Springfield Engine 
and Thresher Co., Springtield, Ohio. Rus 
sell & Co. have with their exhibit a thresh- 
ing machine of their manufacture which was 
purchased by General Grant at the close of 
the war and used for some time on his farm 
near St. Louis. None of the traction engines 
are under steam, but they all show a remark- 








TWENTY-FOUR 





MACHINIST 


one by the E. & I. Greenwald Co., of the 
same place, which is of the Brown type ; a 
Vanduzen and Tift (of Cincinnati) gas engine; 
and a Pittsburgh high-speed engine, built by 
James Rees, Pittsburgh. In the ‘‘ old power 
hall” is a ‘*‘ Hamilton” Corliss.” 

The Lane and Bodley Corliss, has cylin- 
ders 114 and 20 inches indiameter, by 42 inch 
stroke, and the governor controls the point 


of cut-off on both cylinders. 
wrist plates to each cylinder, one above the « 
other. 
connections are made, and to the 
the exhaust valves. 
rocker 
valves, the other for exhaust. 
wald engine does not differ essentially from | ¢ 
the well-known Brown engine ; 
having been made in the arrangement of the | 
steam chest, and an adjustment being pro- | ¢ 
vided, by which the cut-off can be equalized 


There are two. 1 


Tothe upper ones the steam valve 

lower ones ¢ 
Two eccentrics and two 1 
for the 


The 


arms are used, one steam | ¢ 


Green- 


some change 1 


while running. This engine is of 200 horse-. ; 
power. 

The Rees engine conforms in general de 
sign to other high speed engines, having an 


overhanging cylinder and disk governor on 











INCH 


PRESS. 


DRILL 


able progress in that line of machinery, and | the crank-shaft, regulating the point of cut 


appear to be very eflicient, well-designed and 
well-built machines for the purpose intended 
The first named firm build them with a small 


crane attached, so that a weight not 


ing two tons may be picked up and carried 


about 


ness in general contractors’ work, water-works 
construction, bridge and other building op 
and 


erations. The Springfield Engine 


Thresher Company show some of 


important parts of their engine separately, 
so that the construction and workmanship 


can be seen, 


The only printing presses shown are by 
They 
have four of their presses on exhibition, doing 
practical work, the largest being a stop cyl 
inder press, with their new front sheet de 


1 C. B. Cottrell & Sons, of New York. 


livery. 
There is also considerable machinery 


for weaving silk in various patterns, making 
whips, woven wire mattresses, ete., which 
lack of space and time forbid the mention of 


in detail. 


f The engines used for driving the shafting 
1 in this department area Lane and Bodley, of 
140 horse 


Cincinnati, compound Corliss, of 


exceed 


a feature which adds to their useful 


the more 


for 


off by shifting the eccentric. 


Those interested in flouring mills and 
machinery for them are attracted by a 
novelty which is to be seen in the ‘old 


power hall” which consists of a complete 
flour mill. having a capacity of seventy-five 
barrels of flour daily. It was by 
the Geo. T. Smith Middlings 
of Jackson, Mich., its size and proportions 
for the 
three stories 


erected 


Purifier Co., 


place in 
and 


being specially adapted 
which it stands. It 
basement, stands 42 feet high, 
space 27 by 23 feet. It 
can be taken apart for shipment, the floors 


has 
and covers a 


is so made that it 


scourer 


complete mill of 








floor contains 


floors. The third (and top) 


twelve Smith Centrifugal and Inter-elevator 


Reels. The arrangement and finish of the 


mill and machinery is admirable, and _ it 


affords a good opportunity to study modern 


milling operations, The building is lighted 
throughout by incandescent electric lamps. 
In a separate building is the elevator, which 
for 


has a 


machinery 
and 


is equipped with modern 
iandling and cleaning wheat, 
rapacity of 1,500 bushels. 

This building is the same height as the 
the 


nachinery consisting of a@ Richmond grain 


ther, and covers a space 10x27 feet ; 


‘leaner and separator, Richmond horizontal 
and polisher, Cranston Huntley & 


‘o. scourer, Hodge, Howell & Co. cockle 
nachine, and two Richmond City flour 
wackers. It is thus seen that itis a very 


complete mill, and, taken in connection with 


the superior manner in which all its parts 


ind equipments are finished and the re- 


markably small space occupied for such a 


its capacity, is of con 


siderable interest. 


oe aE 
Twenty-four Inch Drill Press. 
With this we present an engraving of a 
drill press recently brought out by the Bick- 
ford Drill Co., In gen 
eral design and appearance it will be seen to 
machines 


of Cincinnati, Ohio. 
conform to the other well-known 
of its class built by the same company, and 
to the production of which they devote their 
exclusive attention, As the engraving shows, 
it is back-geared, runs a wide belt, has au 
tomatic feed and quick return, 
The spindle and movable head are each coun 
terbalanced independently. All 
the rack and the makers 
state that the press has been designed with 


improved 


gears and 
are machine-cut, 
special reference to quick and easy handling. 
Further information will be furnished by the 
makers upon application. 
— 6 

A rich man had a piece of land on which a 
shall harness 
‘*and make 


poor mule was grazing. ‘1 
you,” said the man to the mule, 
you plow this land to grow melons on, of 
which I am very fond, while the stalks will 
supply you with food.” To which the mule 
replied: ‘Tf I consent to toil on your plan 
you will have all the melons and I will be 
worse off than [ am now, inasmuch as I will 
have to eat dry stalks instead of fresh, green 
I'll not do it, sir.” ** How unreason- 
able you are,” remonstrated the land owner ; 


grass. 


‘‘vour father never had any food but thistles, 
and yet worked sixteen hours a day without 
grumbling.” ‘* Alas ! that is true,” retorted 
the mule, ‘‘ but then, you know, my father 
was an ass.”’—Chieago Expre 88. 
—- De ——— 

We have been favored by Secretary Forney 
with a copy of the Code of Rules governing 
the condition of and repairs to freight cars, 
as revised by the Master Car Builders’ Asso 
ciation, at their meeting at Alexandria Bay, 
|N. Y. The rules are published in pocket 
form, and very illustrated. A list of 
defects for which ears may be refused at in- 


well 


terchange points is given, and prices for re 
pairs are specified. The names of roads that 
have adopted the association code of rules are 
appended. 

ihe - 

A small compound engine at the Royal 
Show at Nottingham, England, has a single 
cylinder, the area of one side being reduced 
by meansof atrunk. These engines are sold 
at a low price, and are said to be quite 


and framework being of Georgia pine | eeqnomical in the use of steam. 
bolted together, and the outside being >< - 
covered with galvanized iron stamped and Manufacturers in Iowa are persistently 


imitation of brickwork with 


The interior wood 


painted in 
brown-stone trimmings. 
work is of cherry, red oak, whitewood and 
birch, carved, moulded and polished, It is 
equipped with the latest and most improved 
machinery for the manufacture of flour, in 
cluding six double sets of 7x14 Nordyke & 
Marmion rolls, two corrugated and four 
smooth; three special Smith purifiers; one 
germ aspirator with Prinz dust collectors 
attached, and two Richmond horizontal bran 


dusters, These are on the first and second 





fighting the railroad corporations for what is 
said to be discriminating rates against shippers 
in that State. This discrimination, it is 
Claimed, works against the manufacturing 


interests of lowa. 


ell 
Ninety-pound steel rails have recently 
been rolled by the Bethlehem (Pa.) Lron 


Company. There appears to be quite a gen 
eral movement on the part of railroad com- 


panies in the direction of using heavier rails, 
















































































































should be addressed to the Company. 
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Special Announcements. 

SF" Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
but our editorial 


choose in our advertising columns, 


opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

t@™ Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

cP We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

SP We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 
the 


their paper changed as often as they desire. 


SP" Subscribers can have mailing address of 
Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 


Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
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The Centennial Exposition of the Ohi 


Valley and Central States, now being held at 
Cincinnati, is attracting considerable atten- 
tion among the people of the central States, 


States,’’ Ohio, Indiana and Kentucky. Th 
attendance is stated by the officers of th 
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| 


only opportunity of doing so is in the even 


|ings, and it would require many evenings 
Tickets 
the 
average mechanic having a family which he 
'wishes to provide the same diversions for 
especially among the citizens of ‘‘ the three| which he himself enjoys, means a practical 


0 | to properly inspect this department. 


are fifty cents ‘‘straight,” which, to 


e| prohibition of the advantages of the exhibi 
e | tion. 


exposition to have been very satisfactory, | some different arrangement should be made 


the 
morning of 


of Cincinnati 
the 


and 
each 


newspapers 
“crowds” an 
‘* throngs” 
Many of the exhibitors, 


however, expres 


themselves as disappointed in the number 
all seem to think 


attending, but 
that, as the huge affair is just now abou 


of people 


fully completed, and the cooler and more | 


pleasant part of the season is approaching 
the attendance will be largely increased 
The space within the buildings over whicl 


the people may distribute themselves is very 


begin to look at all thickly peopled. 


It is safe to say that few visitors go away 
disappointed ; there is much there that is of 
interest, -and much that ought to have and 
probably does have a decided educational 
It affords an excellent opportunity 
to study the vatural resources of Ohio, ex- 


value, 


cellent facilities for such study being pro- 
vided in the shape of specimens, charts, 


maps’ and books. What the people of the 


State have accomplished by the application 
of mental and physical labor to those natural 
resources is well shown in the vast quantities 
and excellent qualities of the manufactured 
goods shown, and when it is remembered 
that this exposition commemorates the one 
hundredth annivefsary of the settlement of 
that region, and that all this has been ac- 


complished within the comparatively short 
space of one hundred years, and most of it, 
‘indeed, within the lifetime of people now 
living, the wonder is increased. 


speak | The people have an undoubted right to de 
1} mand that that which they have themselves 
in attendance the day pré@vious, | provided should be accessible to them upon 
S| the easiest possible terms, and this particular 
| part of the exhibition should be as nearly as 
possible free during at least a good part of 


t | the time. 


than for the ability of 


city. 


Taken altogether, the exhibition is very 


such things in Cincinnati, since they cannot 
have a centennial exhibition every year, and 
it is difficult to conceive how the people could 
be induced to take much interest in the or- 
dinary exhibitions such as they have been 
>| holding there for years past, after having 
seen this one. 


<> 
Why Manufacturers Move. 


There is all the time an exodus of manu- 
facturers from older cities to newer cities and 
towns. These new towns put forth efforts to 
that end, and they succeed. But there is 
what is offered in the way of bounties and 
free land ; alone seldom influ- 
ences the removal of an established manufact- 


that reason 





Most people, however, are most interested | uring business. 


in the Government exhibit, and this feature | In the older cities there is generally too 
undoubtedly constitutes the most attractive | little consideration for manufacturers, and 


The 
seem to 


feature of the exposition. 
chosen for exhibition been 
their 
popular interest, and many people are, by 


have 
selected with special reference to 
means of them, acquiring new and enlarged 
ideas of the functions and the services per- 
formed for them by the Government which 
The average citizen of the 
interior usually has a very dim conception of 
the work carried on by the Government, and 
is apt to think its only object is to pass laws 
which he don’t more than half approve of, 
and exorbitant taxes. <A visit to 
Washington does much to enlarge his ideas 
about these things, but there are thousands 
who are kept too busily engaged in the 
struggle of life to admit of their visiting 
Washington, and to such the exhibit at Cin- 
cinnati is a real boon, which can scarcely fail 


they sustain. 


collect 


of accomplishing much genuine good, as| 


well 
who have paid their share towards the ex- 
pense of it, but who otherwise could scarcely 


be made to realize that the money spent in | 


such ways resulted in any direct benefit to 
them. 


It would be far better, however, if the ex- 


position management could be made con- 


scious of the fact that this, the most instruct- 


ive, interesting and attractive feature of the 
show, really belongs to the people, and that 
the exposition management is deeply in- 
debted to the people for the loan of it, and 
that, as a partial return for this, they should 
afford the people a little better opportunity 
There are who 


of seeing it. many 


five cents ; but, whether this should be done 
or not, it certainly does not look right that 


the people should be charged the former | 
amount each and every time they pass within | 


the gates to look at and to study that which | 


they have themselves provided and paid for, 
and which belongs to them. 

There are thousands of mechanics in Cin- 
cinnati and vicinity who would be greatly 
benetited in many ways by a thorough in- 


spection of the Government exhibit; their! 





articles 


as affording entertainment to people | 


; | 
think | 
that the price of admission should be reduced | 
from fifty cents, the present price, to twenty- | 


| the farmer. 


too heavy a constant burden in the way of 
taxes. The manufacturer’s assets are easily 
come at for assessment, and with the tax levy 
up to about the rate of interest that money 
can be loaned for, and constantly being 
raised, the handicap becomes too great, and, 
following the law of self-preservation, he ac- 


den will be lighter. 

Honesty and good business management in 
municipal affairs, and an intention to show 
manufacturers some consideration, will 
most invariably hold them where they are 
established, in spite of bounties. Manufac- 
turers do not object to paying their share of 
taxes for honest expenditures, but they do 
object to being outrageously taxed for help- 


This does not seem to be right, and 


The machinery exhibition is interesting, 
,| and contains a great deal of good machinery, It is 
.| but it speaks more for Cincinnati and vicin- 
1/ ity as a manufacturing center of importance 
the exhibition to 
large, and the turnstiles must register the | tempt exhibitors from a distance, as nearly 


entrance of thousands before the buildings | all the machinery is made in or around the 


creditable, and well worth visiting ; but it is 
not improbable that it marks the climax of 


generally a reason for their success beyond | 


cepts the invitation to locate where the bur- | 


al- | 


-| business, and railroads cannot be expecte: 
be exempt, but general business unsteadi) 
can usually be predicted and provided { 
When, however, a few men have it_in t) 
power to unsettle a large percentage of 
total business of the country, for no ot! or 
reason than to unsettle it, the fact of th. jp 
-| being able to do so is nothing less than a; 
stant menace. 


r 


; When a few men hold such power over 
-| general welfare of the country they sho: |} 
use it with great moderation. If more m 
eration were used we should hear less 
plaint about railroad monopoly than we 
at present. Honest men would see less cai 
for complaint, and there would be less opp 
tunity for those who talk for thesake of ta 
ing, or for a less worthy purpose. 

foolish to assume that the rig} 
of the people as against railroad corporatio 
shall not be maintained by means of a 
needed legislation; but if less necessity { 


such legislation existed, there would be few 
laws enacted that seem intended to inju 
railroads without benefiting anyone. If th 
were less of buying legislators by railro: 
magnates there would be less of organiz: 
opposition, and the result would be bett 
for all parties. The finger of Wall street 
seen in every department of railroad buildin 
and operating, and its influence is such as t 
tend to build up an opposition that is no 
likely to stop at the accomplishment of res 
sonable ends—not likely to stop at anythin 
short of extreme changes. When publi: 
opinion is fully aroused, no monopoly cai 
stand against it ; but when it comes to that 
the voice of the people is not always th: 
voice of wisdom. 
5 oan. 


The Emory Edwards Fund. 


A short time since we published an appeal! 
in behalf of Emory Edwards, the object be 
ing to raise the sum of one hundred dollars 
to place him—now past further work—in an 
institution where he would be cared for dur 
ing the remainder of his life. The full 
amount having been contributed, we hav 
now to request that contributions for that 
These contributions have 
come from different parts of this country, 
}and even from England, usually in small 
sums, from hard-working 
tributor 


| purpose cease. 


men. Each con 


has received an acknowledgment 
from this office ; we assumed that they would 
not desire to have their names published. In 
behalf of Mr. Edwards, and in our own be 
half, we take this opportunity of thanking 
those who have so generously helped in this 
matter. 














ing to fill the city with the kind of men who 


keep the general business of the place 





moving. 


There is in newer towns a greater appreci- 


ation of the advantage resulting from the 
| location of manufacture, giving employment | 
to skilled, well-paid labor. The authorities 
are not given to devising means of taxing | 
| them, and placing onerous restrictions upon 
them to drive them elsewhere. 


-_ ape = 
Railroad Operations. 


The effect of railroad operations on the gener 
al business of the country is enormous, and | 
On the whole, the 
general business of the country is enormously 


sometimes not salutary. 


increased by railroad construction and opera- 
tion; but so it is, in fact, by steamboats, 
or by having good roads. 

Under present conditions there is scarcely 
|a business of magnitude that is safe unless 
| based in some way upon the probabilities of 
railroad building and operating. Shops and 
factories feel fluctuations in this respect, and 
they are felt equally by the merchant and 
It is, then, becoming dangerous 
that so much of the general control of rail- 
road matters isin the hands of speculators, 
whose aim is to bring about these very fluc- 
Unsteadi- 
ness, in some degree, may be expected in all 


tuations for speculative purposes. 


lby L. F. 
| Mechanical Engineers. 
| Dec. 


peels AND) 
{UE NSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to owr specialty, correctly, and according 
to common-sense methods. 





Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 


(403) If W. G. F., who inquires as to the 
taking of apprentices by the Harris-Corliss Engine 
Company, will write to the company, enclosing a 
stamp, he will doubtless get the information he is 
looking for. 


(404) I. X. L., Canada, asks: Is kero 
sene oil good to remove or prevent scale in boilers ? 
Will it injure the iron? And how much should be 
used ina 25 horse-power boiler? A.—Kerosene oil 
for removing and preventing the formation of scale 
in boilers is strongly recommended in a paper read 
Lyne, before the American Society of 
See AMERICAN MACHINIST, 
We believe it will not injure the 
boiler if moderately used. We have also some doubt 
as to the efficiency of kerosene oil in every case, 
as the character of the water may affect the use- 
fulness of the kerosene. According tothe amount 
of oil used by L. F. Lyne, you would need about 
half a pint of kerosene oil per day for a 25 horse- 
power boiler. 

(405) F. R., Philadelphia, Pa., writes : 
Please inform me what pressure an upright copper 
boiler 834 inches high, 5% inch diameter and 4 inch 
thick, with ten 3 inch tubes will safely stand, and 
what size engine it will run. A.—If the boiler is 
properly made itgvill stand a pressure of 150 pounds. 
The tubes are too small, and practically will be of 


17, 1887. 
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noservice to you. The size of engine will depend 
o. the manner in which you apply the heat. Under 
fvorable circumstances the boiler will probably 
not develop more than 1-30 horse-power. 
Philadelphia, 


(406) W.. ta. IV; Pa., 
‘ites: I saw in your issue of July 7,a rule for 
« mputing the safe working pressure of a boiler. 
taving worked out the following example, and the 
pressure being so far in excess of what would be 
owed in this city, [ would like you to inform me 
Ihave applied the rule correctly. Diameter of 
boiler, 36 inches; thickness of iron, 34 inch; tensile 
strength, 50,060. 50,000 + 6 = 8,333; and 8,333 
5 = 3,124; and lastly 3,124 + 18 = 173 pounds. A.— 
u have worked out the example correctly. The 
essure you have found is that which the board of 
pervising inspectors of steam vessels will allow in 
poiler as given in the example. 


(407) J. E. J., Damascus, O., writes: 
ippose we have a round tube about 12 inches 
imeterand 12inches long, made out of 34 material 
except the bottom, which is 1 inch thick. Now, 
suppose we enter air pressure at the top through a 
two-inch pipe and heat the bottom to a low red 
How much air pressure will it stand without 
bulging the bottom down? Would the bottom stand 
yntinuous pressure at such a heat? Which do you 
think would stand the best, wrought-iron, cast-iron 
steel? A.—The behavior of metals under such 
high temperature has not been sufficiently inves- 
tigated (at least we do not know of any such inves- 
tigations) to establish laws upon which calculations 
can be based. We believe the only way you can 
obtain the desired information is by experiments. 


heat. 


(408) D. W. H., Fort Washington, Pa., 
isks: Please give me the diameter and stroke of a 


cylinder to develop one horse-power with a steam 
pressure of 60 pounds; the engine is to make 200 
revolutions per minute. A.—Diameter of cylinder, 
234 inches, 3% inches stroke; steam to follow about 
3, of the stroke. There is not astandard ratio be- 
tween the diameter and the stroke of cylinder, con- 
sequently you can makethe diameter less and the 
stroke greater than given,or you may make the 
diameter greater and the stroke less. 2. Give size 
of steam ports, length and travel of valve. A.—For 
the size of cylinder here given the steam port should 
be 1 x 3-16"; lap of valve, 3-16 inch; travel of valve, 
3¢ of an inch. 3. Will T increase the horse-power if 
I increase the area of the steam ports? A.—No. 4. 
Will I decrease the horse-power by decreasing the 
area of the steam ports? A.— The areaof the steam 
ports may be decreased to an extent so as to wire- 
draw the steam, and thereby prevent the engine 
from attaining the required speed, and thus reduce 
the horse-power. 


(409) E. P., Philadelphia, Pa., writes: 
| see it stated that a cubic inch of water evaporated 
into steam at a pressure of 14.7 pounds would fill a 
space of 1,644 cubic inches. Does this mean steam 
at 14.7 pounds, or does it allude to atmospheric 
pressure? If the latter, what would be the steam 
pressure? A.—The pressure given in the statement 
to which you refer means one atmosphere pressure. 
If, for instance, we have a tube whose 
sectional area is just one square inch, and fill the 
first inch in depth with water, and on top of this 
we place a piston whose weight is balanced, and 
which also works frictionless in the tube, and then 
heat the water until it isexpanded into steam under 
the ordinary atmospheric pressure, the piston will 
then have risen, according to the statement in your 
question, toa height of 1,644inches. If now asteam 
gauge be attached to this tube it would not show 
any pressure. According to Ganot’s Physics the 
weights of equal volumes of steam at 100° Centi- 
esrade and water at 0° is 1.698. The practical rule 
that a cubie inch of water yields a cubic foot of 
steam, though not quite accurate, expresses the 
relation in a convenient form. 2. Would not 3,960 
cubie inches of steam at 1€0 pounds pressure con- 
siitute a horse-power? A.—NO., 
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See Grant’s Gear advt. on back page. 
Link-Belting. 

Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 








R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

‘* Swift ’ Sight-feed Lubricator: no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
‘“*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Drawings, mach. patterns and models. Inventors’ 
ideas perfected. Valentine,15 Alling st.,Newark,N.J. 
“The Bulldozer,” a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, IIL. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 


Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with 8. A. Smith, 23S. Canal st., Chicago, 111. 
Patents—Whittlesey & Wright, 705 8th st., N. W., 
Washington, D.C. Send for pamphlet and references. 


Ice and Refrigerating Machines, 124 built,and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 


For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, 11] 


Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y 


Special electric light for factories ; large or small 
plants. Address The Waterhouse Electric and 
Manufacturing Co., Hartford, Conn. 


Patent Attorney. R. G. DuBois, 916 F st., Wash- 
ington, D. C. Service at reasonable rates. Send 
for pamphlet containing list of references. 


Machinists’ supplies, brass goods, m’f'rs supplies, 
polishing materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send fordes’n. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N.Y.City. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Sept. 1, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Upright drills, improved, sizes 21’’, 23’', 25’, 28”, 
32’’, 36’ swing; finely made and great capacity ; 
write for cats and prices. Currier & Snyder, Wor- 
cester. Mass. 


W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 38, N. Y. Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
onreasonable terms. Parties wishing gray iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville,N.Y. 


A system of easy lettering by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares; simple and 
effective. Price 50 cents. Catalogue of books for 
engineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


‘* Binders’ for the AMERICAN MACHINIST. Two 
styles -the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘““New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PusB’e Co., 96 Fulton st., New York. 


The series of articles by J. G. A. Meyer, on *‘ Prac- 
tical Drawing.”’ now running in the AMERICAN Ma- 
CHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 18k6 issue, 
and up to and including August 11, 1888 issue, 56 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 


‘*Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MAcadINIsT, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885issue, 70 articles 
have thus far appeared up to and including the 
August 4, 1888 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
Canada at 5 cents each. AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st., New York. 




















Dingly & Foss expect to build a shoe factory at 
Auburn, Maine. 

Golden Brothers, Columbus, Ga., are enlarging 
their machine shop. 

New & Miller are building a sash, door and blind 
factory at Bremer, Ga. 

The White Paper Mills at Suffield, Conn., were 
recently destroyed by fire. 

H. Gans & Sons are rebuilding their box factory, 





Link Belt Machinery Co., Chicago and N. Y. 
see our new designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
ee our new designed drill presses in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed shapers in Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co. 
See our new designed brass working tools in Cincin- 
nati Centennial Exposition. Lodge, Davis & Co. 
000 feet of space in Cincinnati Centennial Expo- 
sition, Lodge, Davis & Co. 
see special adv’t, page 16, 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Macbine Co., Chicopee Falls, Mass. 
Machine work and pattern making. Anderson 
Machine Works, Peekskill, N. Y 
The Best Upright Hammers run by belt are made 
y W. P. Duncan & Co., Bellefonte, Pa. 
Light articles built to order by the American 


sewing Machine Co., Philadelphia, Pa. 


Lodge, Davis & Co | 


recently burned at St. Louis, Mo. 
The Worcester (Mass.) Steel Works are to begin 
the manufacture of merchant steel. 


The Knebel Engine Company, Birmingham, Ala., 
propose increasing their capital stock. 


The Warrior Lumber Company, Warrior Station, 
| Ala., will build a saw and planing mill. 

The Kentucky Wagon M’f’g Co., Louisville, Ky., 
have increased their capital stock to $600,000. 


| The Lebanon (Pa.) M’f’g Company has advanced 
the wages of workmen from 5 to 15 per cent. 

The Chattanooga (Tenn.) Union Railway Com- 
pany are building machine shops at Chattanooga, 
Tenn. 


The Canada Screw Company, of Hamilton, Ont., 
will increase their capital stock from $100,000 to 
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The Seymour Cutlery Company's mill, at Hol- | engine includes some details that are novel in their 


yoke, Mass., is being enlarged by an addition, 40 by 
110 feet. 

The Little Rock Furniture Company, whose fac- 
tory at Little Rock, Ark., was recently burned, will 
be rebuilt. | 1 
The town of St. Johns, Quebec, Can., is prepared 
to guarantee special inducements for the location of 
manufacturers. 

Holway, Sullivan & Co., Machias, Me., are build- 
ing an annex to their lumber mill, to contain a 
clapboard machine. | 
The Campbell Machine Company, Pawtucket, R. 
I., are putting up a new building, to provide for in- 


Archille D. Thomas, Pittsburgh, Pa., has doubled 
the capacity of his works. 
of rolls for intricate forms. 


He makes a specialty 


The plow manufactory of John P. Hussey, at 
Gilmanton, N. H., recently burned, has been re- 
built and put in operation. 


G. W. De Rochemont is building a machine shop 
and foundry for the manufacture of ornamental | 
brass work, at Milford, Mass. | 

The Crucible Steel Works of the Cleveland Steel | 
Company, in use by the Prospect Rolling Mill Com- | 
pany, were recently burned. 


The Halifax Iron and Steel Manufacturing Com- 
pany, of Halifax, N.S.. has been incorporated, with 
$700,000 capital stock, for the purpose of manufact- 
uring iron and steel. 


The Ette & Henger Manufacturing Company, St. | 
Louis, Mo., have increased the capacity of their 
foundry by about one-third. The company has 
also increased its machine shop facilities. 


A. H. Bartell and others have organized a com- 
pany to manufacture pressed brick at Junction, 
Kan. They have an unlimited quantity of excellent 
clay, and will make by the dry press process. 


The Lawson Non-Explosive Boiler Company, New 
York, has issued a large illustrated circular, show- 
ing their manner of construction to avoid boiler 
explosions. Their office is 155-157 Broad way. 


The Standard Leather Company, Newburyport, 
Mass., are to increase their capital to $60,000, they 
having found it necessary to do this in order to 
meet the largely increased demand for their goods. | 


The Ohio Valley Foundry Company built a large 
addition to their works at Bellaire last year. and 
now contemplate another which will double the 
capacity of the establishment and the number of | 
workmen. 


The Findlay (Ohio) Rolling Mill Company have 
purchased the works of the Sterling Chain Company, 
at Cuyahoga Falls, and will remove the machinery 
to Findlay. The works will have a capacity of ten 
tons of chain per day. 


The firm of Hussey, Howe & Co., Pittsburgh, Pa., 
will hereafter be known as Howe, Brown & Co., 
Limited. The officers of the new firm are Jas. W. 
Brown, chairman; W. R. Howe, vice chairman ; G. 
A. Howe, secretary ; T. H. Childs, treasurer. 


The Page Belting Company, Concord, N. H., re- 
port business as more than ordinarily active. 
Orders forlarge belts are afflicting this company, 
and the general orders of the company, of which 
we are informed, indicate that the bottom of busi- 
ness is yet sound. 


The Helena (Mont.) Pressed Brick Company has 
been incorporated, with A. Kleinschmidt, president ; 
F. L. Sizer, vice-president and general manager, 
and F. Maddox, secretary and treasurer. They will 
erect works at Claysoil Station, 13 miles east of 
Helena, on the N. P. R. R. 


The Wheatland (Penn.) Plate Mill, after an idle 
ness of fifteen years, is about to be put in operation 
as abar mill. Two hundred and fifty men will be 
employed. The mill has been in litigation during 
the long shut-down, and now is to be oparated by a 
Pittsburgh syndicate composed of the Woods heirs. 





The Gregg Brick Company, of Topeka, Kan., has 
been organized, with a capital stock of $500,000, | 
The directors are A. W. Ellet, Eldorado; D. P. 
Jones, Fort Scott; W. 8S. Gregg, Philadelphia; and | 
H. ©. Rizer, Topeka. The company have purchased 
the exclusive right to the mauufacture, sale. and 
use of the Gregg brick machine in the States of 
Kansas, Missouri and Nebraska. 


The Cartersville Iron and Steel Company has been 
organized at Cartersville, Ga., and it is stated will 
erect a large furnace at Cartersville, and that the 
plans and specifications of the furnace are drawn 
up and ready for bids. 
tracted with the Pratt Steel Company, of Birming 
ham, Ala., for the use of their process for dephos 
phorizing iron in the blast furnace. 


The company bave con- | 


The new iron steamer to be built for the Canadian | 
Pacific Railway Company by the Polson Iron Works 
Company, of Toronto, at their new shipbuilding | 
yards at Owen Sound, Ont., will be 300 feet long, 33 | 
feet beam and 23 feet 3 inches depth of hold. The 
engines and boilers to be put into her will be those 
of the Algoma, which are in perfectly sound con- 
dition and ready for service. These boilers weigh 
thirty-five tons each, and were made in Scotland. 


} 
Wm. Tod & Co., of Youngstown, Ohio, have now 
on the floor, nearly ready for shipment to the Cali- | 
fornia Electric Light Company, San Francisco, a| 
700 horse-power compound engine of their Porter- | 
Hamilton type, being the first compound of that | 
type yet built by them. It is intended to run twelve 





$500,000. 


dynamos, each supplying about 50 arc lights. The | 


practice. 
various sizes. 


build a new mill, which will 


spinning. 
storehouse, which is to be erected on the same lot, 
will be 213 feet long and 63 feet wide and six stories 
| high. 
600 operatives. 
| to build another weaver shed as an extension of 


| 

| 
creased facilities. | Worcester, Mass., have issued their 1888 pocket hand 

| book of copper and iron wire in 

| mission. 
issued for purposes of gain, appears to be in reality 
a compendium of facts that will interest everyone 
in any 
Without in any way entering into the merits of this 
little work, we should advise everyone interested 
jin electrical matters to get a 
| hand-book. 


| Gray 
chartered by the circuit court, with a capital stock 
|} not to exceed $15,000,000. 
| be located in 
dent, Thomas M. Logan; vice-president, Charles A. 
|} Corn, New York; secretary, David Yearson, New 
York. 
| Senators Plumb and Hale, John H. Inman, George 
| Scott, C. 
The company will engage in general telegraph and 
telephone business under the system invented by 
Professor Elisha Gray. 


certain limits, appears to be effective. 
consists in dispensing with the labor of two to three 


| haulage plants are now in 


of planes to Cornell University 
Sibley College of Mechanic Arts more than a year 
|ago. Prof. Morris wrote us in March. 87, highly com- 


This style of engine will be built in 


The Pacific mills, at Lawrence, Mass., are to 
be 325 feet long and 
16 feet wide, three stories high, and devoted to 


The foundations are already laid. The 


The new mill will give employment to about 
Next year the company proposes 


the one already erected in the upper Pacifie yard. 


The Washburn & Moen Manufacturing Company, 


trans- 
presume is 


electric 


The book, which it is fair to 


way connected with electrical matters. 


copy of this little 


The 
Telautograph Company has been 


A press dispatch from Richmond, Va., says : 
National 


The principal office will 


Richmond. The officers are: Presi 


Among the incorporators are United States 


S. Brice, J. S. Pace and James H. Dooley. 


The Bellaire (Ohio) Nail Works, except factory, 


are running as full as the extreme hot weather will 
permit. 
Among the many improvements in the steel works 
is the establishment 
be destined to inaugurate many important changes 
inthe manipulation of steel. 
manipulator, and is for the purpose of turning the 
| ingot 


Tne furnace is doing its usual work. 


of a machine that appears to 


It is called the ingot 


on the table and moving it into the desired 
position. It issimple in construction, and, within 


Its economy 


men on each turn. 


The famous Wrought Rim 
Messrs. Kilpatrick & Hunleth 


Pulley Company— 
started up the fae 


| tory recently purchased from the St. Louis Pulley 


Company, situated on Trudeau and Kosciusko 
streets [St. Louis, Mo] on the 6th inst. They are 


now turning out from fifty to seventy-five pulleys 
a day, large and small, and have already sbipped 
several heavy orders to Chicago and Cincinnati, to 
say nothing of considerable local wants supplied by 
them. The wrought rim pulleys have 
proved very noticeably since the manufacture of 
the same passed into their hands. The Standard 
foundry of the company, on Collins street, is also 
reported to be well supplied with orders for ma- 
chine-molded pulleys.— Age of Stee 


been im 


The Labor Trilune, Pittsburgh, Pa., says: Nearly 
every branch in the iron and steel trade looks en- 
couraging, and the prospects for a good run to the 
end of the year are very fair. The only firms to 
sign the scale now are the Keystone, the Elba Iron 
and Bolt Works, and the old Eagle at Sawmill run. 
Nothing has been done in the latter since Septem 
ber, and before then it was run about eight months 
inthe last six years, which was on a lease by the 
Continental Tube Company. With the prospects in 
the pipe business now, it may again. 
About a half dozen of those mills that are running 
now are on six heats, yet the most of them cannot 
get ahead of their orders by running day and night 

A late improvement. brought out by J. & J. B. 
Milbolland. of Pittsburgh, Pa., manufacturers of 
wire rope haulage plants for use in mines, is ma- 
chinery to haul a line of 60 to 80 cars around a 
right angle, by means of a large sheave, without 
the necessity, as heretofore, of employing a series of 
sheaves and cutting away the ground in a curve of 
long radius. Their latest haulage plants are direct 
acting, with drums mounted on the engine shafts, 
and arranged to put the power into the cylinders 
About 75 of their wire rope 
successful op:ration. 
While they build hoisting machinery, their specialty 


be leased 


instead of the gearing. 


| has rather been hauling loads on a level or along 
| moderate grades. 


This firm 
locomotives 


have only recently 
begun building light for mining and 
similar purposes though one built by them 18 years 


ago is still in active use. They employ 50 men. 


We have received the following from the Gage 


Tool Company, Vineland, N. J.: 


We presented a set 
for trial in the 


mending them, and again in August, '87. We did 
not expect to receive an order for our planes, as we 
learned that they had nearly 100 planes of the best 
makes, both iron and wood, in their workshops— 
we were glad to get Prof. Morris’ letters, which 
have been of great advantage to us. We are now 
agreeably surprised to receive an order for a large 
number of our planes. We think you will pardon 
us for feeling quite elated over this, as our planes 
have been in direct competition with what 
previously considered the best planes, and have 
been preferred, notwithstanding 
dorsing our claim to make the * best plane inthe 
world,” and giving the best value for the price. 
We think it would interest your readers to know 
that the plane illustrated last year in your journal 
was all that was claimed for it. 


were 


cost, thus en 
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RADLEY’s Cet THE DEANE STEAM PUMP. 0, 


HOLYOKE, MASS., N 








Machinists’ Supplies and Iron. 












New York, Aug. 23, 1888. 
Iron—American Pig—The condition of the mar- = ; . , 
ket remains about the same as at our last report, a7 ¥ New York, Boston, Chicago, Philadelphi . 
and prices are without changes of importance. oa H A M M Fr P 


St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


We quote Standard Lehigh and North River brands = 
$17.50 to $18 for No. 1 X Foundry, $16.50 to $17 for amd 
No, 2, and $15 to $16 for Grey Forge. Other brands te 
are 50c. to $1 below these prices. 

Scotch Pig—Coltness, $19.50 to $19.75; Glengar- 
nock, $19.25 to $19.50; Gartsherrie, $19.75 to $20; 
Summerlee, $19.25 to $19.50; Eglinson, $17.50 to 
$17.75: Langloan, $19 to $19.50; Dalmellington, 
$18 to $18.25; and Clyde, $19 to $19.50. 


* WANTED * BRADLEY s 


Com binesthe bestele- 
ments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 
than any other 
Hammer in the 
world. 


HEATING 











SEND FOR CATALOGUE FY 
. 
Engine Lathes, Turret Lathes, B. G. Chucking Lathes, Turnin 














_ 
“ Situation and Help” Advertisements only inserted Bote : P s P 
under this head. Ra # 80 cents a Hine Sor, each inser. FORGES. Lathes for finishing [rregular Forms in Brass, Heavy Spinning Lathes | 
tion. About seven words make a line. C shou —— ° ° . . 
© be sent 0 reach ue not later than Wednesday morning With a manufactur Automatic Drills for Hardware Mfrs., Shapers, Planers and othe: | 
for the ensuing week's issue. Mate aemtae. a P : 

: half a century, we | fron Working Tools. Address | 
Wanted—Men to examine 8. S. planes; see p. 11. : sn gg oll gg Bt 
Wanted—Travelers for New England and Middle | | | oan oy ae ¥ fe) ec | E Ni DE Y M AC Hl | N e co. 

States, to handle mechanical goods; liberal com- | elements. For hard 3 

mission. Box 17, AMERICAN MACHINIST. ¥ | coal or coke. Indis- 

¢ Pat. Aug. 30, 1887. > pensablein all shops t. INGTO CoO - 
Mechanical engineer and draftsman, experience BRADLEY&CO yg keep yedee fs bi yresapee Ham TORR N; NN 
here and abroad, desires engagement. Address SYRACUSE, N.Y. 2@and reduces cost ot cuckiotea 

Box 18, AMERICAN MACHINIST. fas ’ 

Wanted—To make arrangements with a good 

house to travel with steam goods, west or east; 

have had 13 years’ experience: know the trade THE HUSSEY RE-HEATER 

well. Address M., AMERICAN MACHINIST. THAT WILL DO MORE WORK TH A WN ANY YOu HAVE USED. 

Wanted— Position as superintendent or manager : and STEAM PLANT IM R VE i 

has had ‘experience as machinist, foreman, superin . MILLER, METCALF & PARKIN, 

tendent and manager; is at pre sent ms anage rof m’f’g 64 & 66 SO. CLINTON STREET, CRESCENT STEEL WORKS, 480 PEARL STREET 

Co., but desires a change. S .J., Am. Macninist. | Ae Ss HATCH, President, 15 — CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N.Y. 

r 
Ww anted—Situation as foreman or workman of |S. D. BREWER en’1M Joor \ NEW 

a brass foundry. with a firm’ who rans one or two 3 slat ss — Senastian, May & Co.’s Improved Screw Cutting | 

men: a man with family and stric tly te mperate : 

practical workman on all kinds of metals ; can giv ; | 

best of references. Address Box 11, AMERICAN Ma- 

ie S) TOOT AND POWER | 

Wanted Situation by a man who has had thirty - 


years’ experience in machinery business as super- 
intendent and salesman: is at present superintend- 
ent of machine shop; will be open for engagement 
after Sept. 15; references furnished if desired. Ad- 
dress W. E., Post Office Box 38, Hoosick Falls, N. Y. 





Wanted—Position as superintendent or foreman 
by a first-class foundry man; experienced in the use 
of pneumatic moulding machines and have a com 
plete knowledge of modern foundry practice on all 
classes of work, also in the me Iting and mixing of 
iron, estimating on work, etc. Address Western, 
Box 1201, Pullman, IIL. 
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IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WIITE TO 


COOKE & CO., 22 Cortlandt St., N. Y. 








Cojptonue 




















Saws. Machinists’ Tools and Supplies. Lathes 
q 
OUR SPECIALTIES, 8, 12, 14 and 18 inch Lashes. 3 
also tank work: must read drawings, make esti.| img, Remodeling and Improving Steam Apparatus, Filter-press Pumps, Air eager ete. 
y; ; \ ; 66 
only sober and industrious mechanics need apply ; ters pertaining to the use of Steam and LITTLE 
: a CORLISS RUE’S © EJECTOR, 
a MISCELLANEOUS WANTS. +} ENGIN i ’; Superior to all others for Raising 
£ e--> and Forcing Water and 

ee ee manufacturers and others desiring a well built 7 a 4 iets Wieaeis heli anedioaindentel 

The Crescent Link Belt Coupling ; something new; | many reputable engineers and persons using them. aawehauan SORE. 
information for making cellar water-tight. 

Swings matic Cross 
X é 9x25 in. A Feed, etc. 

Light and fine machinery to order; Foot Lathe 

structures; pat.drawings. 31 Ins.Bld., New Haven,Ct. 
Circular 
lron Works, Honesdale, Pa. 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Nice Castings, Smooth and True to Patterns 

Ernest W. Naylor, consulting engineer, 149 Broad EMERY WHEELS and &5, . 

hydraulic forging presses, ete.; armor plate press- 


on trial. Catalogue mailed on application. 
Kent Ave. and 
South roth St., 
Brooklyn, N.Y 
Wanted—Foreman for boiler works, one who has 5 ’ v3 
mates, lay out work and handle men and tools to] Plants, Consulting experts in all mat- 
Advertisements will be inserted under this head at The Fishkill Landing Machine € 1h a =~ 
Crescent Boile r Tube Expander ; second to none | economical and durable engine, their improvec and facilitating the Raising of Steam. 
sample free. Crescent Mfg. Co., Cleveland, O. Address as above. 
eat rmeaeemmrinaae 
August (. Christensen, 24 State st., N. Y., mechan- 
eR ae rR 
Catalogue for stamp. E. O. Chase, Newark, N. J. L Q . H E 
Correspondence solicited with parties having ma- 
Saws, Lathes] of ty our 
Mortisers. - Machinery. 
Wanted.—To buy second-hand lathes, planers and 
Cincinnati O. 
) f very best brands of Pig Iron. 
way. N.Y. Designer of the heaviest class of ma-| GRINDING MACHINES | For Circulars address of very bes of Pig Iro 
es, cranes and hoists of every description, and up h St iN Y PATENT UNIVERSAL SCREW-CUTTING CENTEK 
ple rik A Hit (VON Why Hh by) neem sez 43? TWIST DRILL GAUGE 
oa 


Drill Presses, Shapers, Band, Circular and Scroll 
167 West Second Street, CINCINNATI, 0. See 
had experience with marine and stationary work, Engineering, Steamfitting, and Design- Builders of Steam Pumps, Vacuum Pumps, Vacuum 
full capacity ; steady employment to proper party 
Wormer & Sons, Detroit, Mich. GIANT ie For Feeding all Steam Boilers. 
| other Liquids. 
35 cents per line, each insertion. located at Fishkill, on the Hudson, offer to pee (i Washer and Testing Device. 
price in reach of all. Crescent Mfg. Co., Cleveland, 0. | CORLISS ENGINES, They are endorsed by RUE M’F’G CO., PHILA., PA. 
R. H. Tatem, Savannah. Ga... wants prices and 
** Star” L Screw Cut- 
Foot Lathe ting Auto- 
ical engineer and draftsman ; 25 years’ experience. 
D. J. Kelsey, M. E., designs machinery and iron 
Scroll Saws, 
chine or foundry specialties to build. Honesdale 
shapers of ail sizes; must be cheap and in good | Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 
How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- FOR SAW MILLS, 
cular to Pittsburgh Boiler Scale Resolvent Co., FOUNDRIES AND 
Pittsburgh, Pa. MACHINE SHOPS 
chinery used in the manufacture of iron and steel; | THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA, CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
J. WYKE & CO., 














ata ft AT ee bier Matis Tl Wot, 


E. P. BULLARD, Prop. 
Bridseport, Conn. 














Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABILITY, 
FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. Made 
in 2, 234, 344, 444, 5%, and 6% inch width of jaw. 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK, 


GEO. F. BLAKE MANF'G CO 


pa Ut oens diel VARIETY 
OF OF 











95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, BOSTON, 
WILMINGTON, Det 


37 & 61 INCH BORING o & TURNING MILLS, BUILDERS OF 
WATER WORKS PUMPIN ENGINES A SPECIALTY LATHES, SCREW MACHINES, TURRET MACHINES, &c, | Metal - Working Machine Tools. 


IMPROVED UPRICHT DRILL. 
BETTS MACHINE COMPANY 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 


OF EVERY VARIETY, INCLUDING THEIR 


TRADE 


EXTRA FINE. 


MARK, 


FOR FINE TOOL MARERS, JEWELERS, SILVERSMITES, WATCHMARERS, ETC, 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR,| 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 





3 ALL KINDS. LUBRICATORS FOR SIN- 

= GLE OR DOUBLE CONNECTION. 

A PRICE LIST. 

ge Price....... $10.00 | $12.00 $15.00 
Ww”. apacity . % pt. | 4 pt. | ? pt. 











" NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, - 


SOLE MANUFACTURERS, 








Send for Catalogue. 








Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








THE VOLKER & FELTHOUSEN MFG.CO. )iatapemm 
i MANUFACTURERS OF Factory 
ii _ BUFFALO DUPLEX STEAM EUROS Prices 


HURCHEBIRD SAL 


A. Aller, New York; Walworth Construction one Supply Co., Boston; 
Henry I. Snell, Philade Iphia; Thos. J. Bell & Co., Cincinnati: Shaw, 
Kendall & Co., Toledo ; The George Wenthinaton Co., Cleveland; 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery Co., 
Denver, Col; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks, Deawt, Wickes bros., East Saginaw: 
Abs, Spenc Grand Rapids: E. F. Osborne & Co., St. Paul, Minn.; 
Rundle, Spence & Co., Milw PA, “Joshua Hendy Machine ‘Works, 
San Franci isco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co., 
Montgome ry, Ala ; Bailey & Lebby, Charleston, S.C. :Pond En ineer- 
A ing Co., St. "Louis and Kansas City ;_O. B. Goodwin, Norfo Ik, V 
Columbus Supply Co., Columbus, O.; Cc. S. Leeds & Co., Minnenpotis! 
i. D. Coleman, New Orleans. 


P.H.&F.M.ROOTS, FITCHBURG MACHINE WORKS 


Manufacturers of METAL-WORKING MACHINES, 
Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


MECHANIL: ne, E | LO MNRY by 












ROOTS’ NEW ACME HAND- BLoweRs. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
S. 8. TOWNSEND, Gen. Agt.. 22 CORTLANDT ST., 

COOKE & 00., Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper. 





OFFICE AND Works, 
13 to 21 MAIN STREET, Fitchburg, Mass 
Send for Catalogue (K-) 








BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS AND 
PUNCH. 


BEAUDRY &Co. 


(Formerly of Beaudry’s Upright 
Power Hammer.) 


SOLE MANUFACTURERS. 
Also Manufacturers of 
HARD COAL HEATING FORGES. 


Room 4, MASON BUILDINC, 


70 KILBY STREET, 
























PARK MFG. CQ. 
pone Cc. W. LE COUNT, 
MANUFACTURERS OF 

South Norwalk, Conn. 

34 REDUCED PRICE OF LE COUNT'S 
= HEAVY St STEEL L 00a 282255 

No ces 
g Beach ened be 
2 ; i. Wc eccst ae. Deore 
po rpidiv: Bid 
' Beg ct tac Rae eS 

Be 11....184.....110 855% 
Mass. rte Wee tt ga 
° pa lt...212.... 146853 so 
The Park Injector, ge Siacim see 
EJECTORS anp JET APPARATUS. ye wb 2 og 

a) F 2300 Bae & 
WENTY YEARS WITH THE INDICATOR.” ja pile at ieee ree 
> E. * — : . 

and C&M EK. Six thousand sold, J. Wiley's One Smell Set of Spy Lainchesto Winch, |. = | 8 6.25 


Sons, 15 Astor Place, N. Y., 
Box 2728, Boston, Mass. 


2D “ul 


or Thos. Pray, Jr., P.O. | 








Send for I New Catalogue. 


HALL STEAM PUMP (CO., 
91 Liberty St., New York. 


THE M.T_DAVIDSON IMPROVED STEAM PUMP 
—- Eavioson Steam Fume Company. 
a B EST Pp U Mi MADE FOR ALL 


SITUATIONS, 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, s1 OLIVER STREET, BOSTON, MASS, 


WHY THIS 16 PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


=. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More emiclent. Simple, Durable, and more Koon mical, ppoth as to running 
ses and repairs, than any ot team Pump. 
Call or write ... rt oo 96 page Illustrated Descriptive Book pon Full ,- Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST.. N.- Y- 





Boiler and 
Pump Combined. 





























Crinding, 
sums | UNION STONE COMPANY, [“roictins 
ax 38 & 40 HAWLEY ST., 36 JOHN ST., - bes 
Buffing BOSTON, MASS. NEW YORK. po 

Materials se : 
oF rr 
All Kinds emery, 
FOR 
Polishing ao 
Brass, ; 
Nickel, — 
Copper, <r 
Cold, 
ie seraaiaeants ™ 
adc. “4 














U. BAIRD MACHINERY CoO. 
roittsburgh, ea. 
MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. Boiler Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 
15 ASTOR PL. 


NEW GATALOGUE OF TOOLS| JOHN WILEY & SONS “ew vors. 


And Supplies — ie to any address on receipt of Ten PUBLISHERS OF-——— 
postage.) 


te in stamps (for 
SCIENTIFIC AND INDUSTRIAL WORES. 
Chas. A. Strelinge & (0., AVE. Detroit, Mich. Send for Catalogues and Circulars.—Free by mail. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, ORTHINCTON 
PUMPING 
MACHINER 








OUR 











810 Walnut St,, Philadelphia. 





tw Our New and Revised Catalogue of Practical and Scien- 
title Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, the whole covering every branch of Science applied 
tothe Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. ENRY = ORTHINGTON, 










NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 


BEST PLANE IN THE WORLD. 
Only Self-Setting Plane 


Made by The Gage Tool Co., 

















Boston, Mass. 











as 
Sp 
$ = 
Vineland, 2 ‘ed 
> — 
& = 

N. J. a 
ES 
no 
yh order from Widdicomb Furniture Co., Grand Rapids ta 
Mich: “ Please ship us 6 more of your No. 2 Self- Setting —} 
Smoothing Planes. As soon as wecommenced buying these SS 

Planes from you, about a year since, we found the m almost 





indispensable, and our men like them very much.” 
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Boilers for Export, or for Use in 


Packed for Transportation on Mule back, in Cases 
Easily erected. Self-contained. No brickwork required. 
No rivets, expanded joints, calked seams, or packing, 


HARRISON SAFETY BOILER WORKS 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


Undeveloped Regions. 
weighing not over 275 lbs. 





“STE ANI” 


A VALUABLE BOOE FOR EVERY STEAM USEP 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 
MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 











AND THE 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest 
di 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


Bridgeport Boiler Works, 

Bridgeport, Conn. 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 


This System of Feed Water Heateris the Best 








PARIS UNIVERSAL EXPOSITION OF 1889 


All persons, firms or corporations who desire to 
make exhibits at the above named exposition, are 
hereby notified that information and blanks for 


APPLICATIONS FOR SPACE 
will be furnished by the undersigned upon applica- 
tion to the undernoted address. 


WM. B. FRANKLIN, Com‘r General, 
SOMERVILLE P. TUCK, Asst. Com’r General. 
Office of the U. S. Commission, 

Mills Building, 15 Broad Street and 35 Wall Street, 
NEW YORK, 


CHAS. A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 


OAK TANNED LEATHER BELTING, 


AND LACE LEATHER. 
4-45-51 RPERRY ST... 
as Pit New York. 








BRANCHES: 
Boston, 
_ Philadelphia, 


4 Chicago. 





= D for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 


WANTED TOOL AGENTS Sp 


and West of Penna, 

age on Free Outfit. 

C. B, JAMES, 98 Lake St., Chicago. 
(Successor to E. H. RANDALL & Co.) 


WILLIAM BARKER & (CO. 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


140 & 142 E. Sixth St., 


Near Culvert, 





Send roc, for Post- 















Send for 
j circulars and 
prices. 


UNIVERSAL RADIAL 
ie: RADIAL DRILLING MACHINE 


THREE DESIGNS. SIX SIZES 
| EMBODY ALL DESIRABLE FEATURES 


woe PRICES$450 2& UPWARD 
UNIVERSAL RADIAL DRILL Co 


CINCINN 
Worcester, Mass. 


W. C. YOUNG & C sy Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





wat 


MKLY 
h 


O.U.S.A 








a 

OIL-BOILERS FOR THE UNITED 
STATES NAVY.—Navy DeEparrt- 
MENT, Washington, D. C., August 2, 1888.— 
The Navy Department, having in view the 
possible decrease in weight of machinery in 
vessels of war by the use of tubulous, section- 
al or coil-boilers, has determined to adopt 
such boilers, if suitable can be found, for a 
portion of the steam-power of one or more of 
the vessels about to be built. To this end, 
manufacturers who wish to offer such boilers 
for use by the Department are hereby invited 
to furnish plans of the same, adapted to an 
armored coast-defense vessel, on or before 
September 15, 1888. Plans must be accom- 
panied by certificates that boilers of the same 
make are or have been in successful use at 
sea or on shore. Plans showing the space in 
the vessel available for boilers, particulars 
of the duty required, and other information, 
may be obtained upon application to the 
Bureau of Steam Engineering. The boiler 
which appears to the Department, after 
investigation, to be the best for the purpose, 
taking into account the evaporative efliciency, 
the dryness of the steam, the weight of the 
boiler, the weight of the water contained, 
the accessibility for repairs, the ease of mak- 
ing repairs, the simplicity and interchange- 
ability of the parts, the space occupied, the 
ease of firing and of regulating the feed, the 
suitability for working in battery, the ca- 
pability of long-continued steaming without 
cleaning, and the durability, will be adopted 
in the coast-defense vessel above mentioned, 
provided that the price, which must be stated 
when the plans are submitted, is satisfactory 
to the Navy Department. Such boilers as 
appear to possess merit will be tested by the 
Navy Department, if the manufacturers so 
desire, to determine which is the more suit- 
able for the purpose. Manufacturers who 
wish their boilers to be tested must furnish a 
boiler of the type of one of those proposed 
for the vessel and prepare it for test, either 
at their own works or at such place as may 








CINCINNATI, 0. 
FRICTION CLUTCH PULLEYS, | 


HOISTING ENGINES, 
ELEVATORS, in 
AN 


STEAM 
BELT POWER. ' 


THE D. FRISBIE COMPANY, 


114 Liberty Street, . New York. 





be arranged with the Department. The 
expense of the test of the accepted boiler 
will be borne by the Navy Department, and 
the cost of the fuel used in the test of the 
second best will also be borne by the Navy 
Department. All other tests must be at the 
expe.se of the parties offering boilers for 
competition. 
WILLIAM C. WHITNEY, 
Secre tary of the Navy. 





BAILEY’S PATENT COPPER CAP FUSIBLE PLUG 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 

The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherwise 
prevent it from melting. Capisreadily removable, permitting free inspec- 


tion. 
Britain. 


sales. 


filling all requirements. 
mechanics. 





GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


ja" Tllustrated Pamphiets on Application. 


Highly recommended by the chief Boiler Insurance Companies of Great 

Over 150,000 sold in Europe since first introduced, with increasing 
Highly recommended also by the U.S. Board of Supervising In- 
spectors of Vessels at Washington, D.C. ; 
many other eminent expert engineers, 
Highly recommended also by a number of master 


by Prof. R. H. Thurston, and 
as superior to any now in use, and 








WASTCOTT CHOGK GO. rrmery Oncida Steam Engine & Foundry Co, 


Manufacturers of all kinds of 


LATHE AxvD DRILL 


Under Westcott’s Patent, 


[ capacity Little Giant Improved. ] 
BS. eee holds 0 to % inch. | 

£ Oe We cceske: ae oe 
DG ection SB 


Send for Catalogue, ° 2 


ONEIDA, ¥. 








HYDROSTATIC _)\AACHINERY 


7 PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, 
&e. &c. 








iWatson & Stillman, 


204-210 KF. 43d 8t..N.Y- 


CHUCKS 


Send for 72 page Catalogue, 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CT. 


PEQUOT DRILL GHUGK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will-ex- 
amine. Ask at your dealers or write us for 
particulars. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 

















Exhaust ‘Tumbling Barreis. 


Henderson Bros, 


MANUFACTUBEBS, 
WATERBURY, CT. 





SEND FOR CIRCULAR. 





MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnence, Locomotive, Marine and Seatrentey _Sngines, 
Bhips’ Boilers, &c., supplied to many leading F in the 
United States of America. 

Asquith’s Patent Radial Drills 
Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


SIMONDS ROLLING MACHINE CoO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


INCLUDING STEEL BALLS 

‘N For Anti-Friction Bearings, of 
= Best Cast Steel, Hardened, 
f Ni) Ground and Burnished, from 
8-16 in, to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 

SAMPLES AND PRICES ON APPLICATION, 
SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 











TRADE MARK. 


THE HORTON jess LATHE CHUCK 





THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent fre: 
on application to the 


CUSHMAN CHUCK CO., 
HARTFORD, CONN. 


Emery Wheel 
s Surfacing Machine. 











ve solid 
that it 


to 
Tables 90 supported, 


‘able is so suppo 
wheels or wood-covered 
used, and table is easily 


usted to wearing 


Base of machine hee sufficient flare 
a 
under heavy w 


cannot spring 
Solid a 
wheels can 

Write for Circular, 


adj 


"S floor foundation. 
away of wheel. 


ELD GLUE AND EMERY WHEEL CO 
SPRINGFIELD, MASS. 


SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 


HUdadyne 
Mass 


Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


—_ SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE, 


Foot and Power Lathes, Dril! 
8s, Scroll-saw Attachments 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc. 
Lathes on trial. 
payment. 
Send for catalogue of Outfit 
for Amateurs or Artisans. 


TR 
= 
— 
¥ 4 
2 
= 
-_— 


a 














Lathes on 


Gap Lathe, $125. 





~ 


Address, H. L. SHEPARD, Agent,134 E. Second St.. Cincinnati. 0. 





BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE, - N.Y. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Svecialty. 


PROKS PAT DROP PRESS. 


BEECHER & PECK, CONN. 


DROP BORGINGS 6: ste. 











BEECHER & PECK, NEW HAVEN CONN. 





Write for Prices to 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY, 


8 sizes: 14”, 14” and 34”, 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE, 





Drill Presses, Etc. 
lar. Trunnion 


Steel Jaws inch x 2 





233 West Street, New York City. 





8 
PEDRICK & AYER, 


1025 Hamilton Street, - 


Cosgrove’s Patent Universal Vise Chuck. 


For Milling Machines, Planers, Shapers, 

Complete in every particu- 
and Base Graduated, 
of great range of positions 


admitting 
reyistering same, 
stand hard usage. 


Philadelphia, Pa. 


and for 
inch. Will 
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Manufacturers of 








MORSE TWIST DRILL AND MACHINE COMPANY, New Bedtora, sass 


Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 





ALL STYLES WITH 





Front & Pike Sts., 


DRILLING MACHINES. 


Latest Designs and Improvements: 
For cats and prices address, 


BICKFORD DRILL 60., 


Cincinnati, O. 








ine, ete. 
ing machine with w 





CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS oF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 


A portable cutting and thread- 
ch one man 

can with ease thread pipe up to six 

inch diam. No vise Ae required. 


Send for Illustrated Catalogue. 











BAKER’S COMMON 
SENSE OIL FILTER. 








Is_ the most Simple, Neat, 
) Ornamental, Effective, 
a5 Cc ae STH and Convenient 
OIL ILTER in the Mar- 
ket. The whole operation 
e is visible, and any ordinary 
e Man can operate it success«- 
— fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine. Dynamo, Shafting, etce., 
etc. Manufactured and oe sale 
by CHAS, F, BAKE 
223 Third Ave., S, E., cena Minn, 
4 CLUTCHES 
ATT For all Purposes. 
— az 
) y OESTERLEIN. 137 w. 24 sr, 
ine. a « — = 
= i CINCINNATI, OHIO. 








the manufacturer, 


ACHINER 
For Reducing & Pointing Wire 


F Esprcciaury Apvaprep To Pointine Wire 
Roos ano Wire ror Drawina. 


For Machines or information, address 


§. W. GOODYEAR, Waterbury, Ct. 











“COMPLETE STEAM PuMP 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
OF YOUR 
DEALER 


OR WRITE 
O US FOR PRICES 


P ATENT 


Van DuZEN’S 


mAV/N IDI UP AN od THE T.. 


SOLE MAKERS 
INCINNATI, 


ee 
ne | 





oy Lathes, Hand Lathes, Foot Lath nig Drills, 
Evan id Milli: achines. Agents, MA ANSING, AS 
MOORE. iu ERTY STREET, 








P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 












BOILER EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securin 
economical results, by using ~ RE. 
LIANCE SAFETY WATER’ COLUMNS. 
Warranted and sold by Boiler ‘on 
and Dealers generally. 

t#" Send for Illustrated Price List. 


RELIANCE GAUGE 00., 
27 EUCLID AVENUE, 
CLEVELAND, OHIO. 





SEND FOR 


[rr + er|6UmFhCU 


8TH and EVANS STREETS, 


PHOTO OF OUR 


17 inch ENGINE LA’THEH, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP. 
THE MULLER MACHINE TOOL Co., 


NEW AND IMPROVED 


CINCINNATI, OHIO. 





EAGLE &€ 
ANVIL 
<3 WORKS, 


a 

TE, 
Trenton, N. J. 
nts = 

» Fisher Double Screw Leg 
on Vine’ -Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


i) 


0. Send for Circulars, 











—_ The Eagle « 
Anvil. —Best 
S Cast Steel 
> Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
k ly war- 
ralited and 
lower price, 








BORING AND 


LATHES PLANERS DRILL PRESSES 
F.P,MICHEL ROCHESTER N.Y. 








“Echpse’’ A and | Pipe- Cutting Machines. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc. 
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D, SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 


MCMAHON & COMPANY 


MANUFACTURERS OF 






SEND FOR CIRCULAR. 


GAGE MACHINE WORKS, 
Waterford, N.Y. 


Manuf'r’ s of 













FOX, TURRET 
SpeedLatnes Machinists Tools, 


% r - uy | 
AND 


2 Brass Finishers’ 


TOOLS, 


Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORKCESTER, _= 


iTS 











SOU ZaN\ SECSNRTAERUNA A 
Bowers, EXHAUSTERS, = 

HEATING FURNACES. ““!' 
juno BLOWERS, al DRILLS. 





Burra Foner 


FACTS. 


THE HOLLY MANUFACTURING CO., 
















Lockport, N. Y., June 13th, 1888. 
G. A. GRAY CO., CrIncinNATI, OHIO. 
GENTLEMEN :—We have had one of your facing and boring 

lathes in constant use for several years, and it gives us pleasure 
- to state that it has given us perfect satis 
* faction. 

Yours truly, 
H. F. GASKILL, 


‘ Vice-Prest. and Eng. 
Catalogue, prices and photos sent upon application. 


THE G.A.GRAY CO. 
477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 
A very nice display of our tools can now be seen at the 
CINCINNATI CENTENNIAL EXPOSITION. 














Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my ‘* NEW” Standard 


PUNCHES. 


They will save you time and money. 
Larger ones which cut to 2 in. $8.00. 


Larger ens whch at fo 2 0. 85.00 | 1B, RIGHARDS, PROVIDENCE, Rul, 


Why Drill Presses, 
i 6Tap Drill oe 
Gauges. 











A Complete Cutting-off Machine, $4.00. 











No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
YX to 2-inch. Easily carried 
about. ———— | | 


FOR CEARS. 





several times, 





Can be recovered and run through 





“ECLIPSE” Nos. 2 and 3. 
These ave powerful and most | 
eficient 
machines 
Sor cutting 


JERSEY CITY, N. J. 








| Joseph Dixon Crucible Co., 








large 

PI PES, with which one man can 

easily cut off and thread -inch pige. 
No. a Cuts and Screws 2% to 


L. W. Pond Machine Co. 


Manufacturers of and 





Nog “* “ “ 2% to Dealers in 
t will pay you to write ~y 
Porticula 
seal” 2° ret ron Working Machinery. 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1836. 
Be It Shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 
Worcester, ug 
Muss. 


(Mention this paper.) Philadel; hia. 
ae We also build Power Machines. 


Ss ON-\4-Avie)a & 


OF Oo DESCRIPTION ae ZA 
STEEL WIRE OFF RY PSrEeL SPRINGS. ex NEWYORK CITY 


























CTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 
CHAPINGMACHINES 


JAS. HUNTER & SON, 
North Adams, Mass. 
FOR HAND AND POWER. 
6’, 8” and 10” Stroke. 





DELAFIELD’S PAT. 


SAW 


CLAMP 





AV PAD ADRAMA AR AAA AAAAAAAAAAAA 


With Saw for Cutting Metals. Saves all the broken hack 

Adapted to All Classes of Work saw blades, In ee aven ti wo years in all parts of the country 

to their Capacity. The new Clamps have the edges bevel: a that hold the saw. 

: = r Free by mail for 50 cents Extra blades Jin. wide, 7c, each, 
Circulars Furnished, 70¢. per dozen ; 1 in, wide, Stubs, 35e. eac A Free by mail. 


NOROTON MFC. WORKS, NOROTON, CONN. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 








»~ 

















i 
Be BLAST OUTLET 


L. S. STARRETT, 


Manufacturer of 


| FINE TOOLS, 


ATHOL, MASS. 


SEND FOR FU LL LIST. 























ECONOMICAL STEAM BOILERS 


A SPECI ALT Y. 
ca ee UE tee cen. ez Pood Raining Co, ie 


A SUBJECT OF IMPORTANCE 


To those in charge of steam plants at the present day is how best to economize 
steam, which, in other words, means how to save money, and thereby increase 
profits. Several devices are manufactured by us, which will aid in acecomplish- 
ing this desired end, and we will be pleased to correspond with any one in 
search of information on the subject. 

MASON REGULATOR CO., 














SEND FOR 
PRICES. 





BOSTON. 
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WILLIAM SELLERS & CoO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tra] usu, 


Double, Single, 
Bar, Gang, 
Twin, Boiler, 





Angle: 
Horizontal, 
Spacing. 
Gate, Multiple, Belt and 
Steam-Driven 


a, oak il har 


ALSO 
Power Cushioned Hammer. - 






~ Send for New Catalogue. = 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


DPhosphorLronge 








THE BECKETT & MCDOWELL MFc. Co., 
ARLINCTON, N. J. S. A. Becxett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 
STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘‘ Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better work produced, 
Insurance not increased. No ASHES or CLINK 
Continuous fire the whole day. Correspondence volicited. 


AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’! Manager. 


ALDEN SPEARE’S SONS & CO., Beston, Mass. 
Agents for Eastern part of New England. 














Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 


WASHINCTON AVENUE AND FIFTH ST., - PHILADELPHIA. 
——SOLE MAKERS OF—— 


| | PORTER-ALLEN AUTOMATIC ENGINE. 


——ALSO MANUFACTURERS OF—— 
BLOWING ENGINES, REVERSING ENGINES, 





STEEL AND 


HYDRAULIC MACHINERY, BOILERS, TANKS, ETC. 
Steam Hammers, Centrifugal Pumps and Gas Apparatus. 


INQUIRIES 


SOLICITED. 











BEMENT, MILES & C0. 


fol Aen a AM PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS. 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 


ge 


Manufacturers of 
Single “Automatic Boltcutters, 


“ACMB’’ 
Cutting from 3-8 in. to 6in. diameter. 


zi : —— Also Separate Headsand Dies. 
2 ‘ Send for Catalogues and Discounts. 
ee Agents, Manning, Maxwell & Moore, New York. 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL, 
One 24"x24"x6' WHITCOMB PLANEKR., 


TALLMAN & McFADDEN, 
Market Street, Philadelphia, 


ANDREW GRAY, Pres. W. H. Hollis, Treas. 














PAT. DEC, 6, 1882 
PAT. DEC, 4, 188 
PAT. AUG. 26, 1825 










= 
~ 
i 
S| 


Pa. 


E. P. MONROE, Gen’! Manager. 


U.S. METALLIC PACKING CO. 


Philadelphia, Pa. 
OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines, 


H HARDWICKE & WARE, Buffalo, 


Artesian, Salt and Oil Well Pumps, ‘Sucker 
Rods and Deep Well Supplies. 


WROUGHT IRON TUBING AND STEAM PIPE, 





yous my? —- 
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PN WMI} 
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=e 
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THE 
: Gu 3 
2 § A Rees AQ AS “se 
q 3 Section of “a er-Wire- Sewed Light Double Belting, spec cclaly ada ted t to use on cone 
FE § pulleys and other hard places. Manufactured by the PACE BeLT Cco., Concord, 





HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio, 
CYLINDER SIGHT 


PATENT OILERS, °"rteo cups. 


, Government Regulation 
POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers, 


J. E. LONERGAN & CO., °*“°*sinistens, “"° 


FINISHERS, 
211 Race Street, Philadelphia, 


1888 CATALOQUE FREE ON APPLICATION. 


Pa. 








ane 











ar; LES" ‘PATNA BRAND : “ ” 2 

ROUL Lacing, and the “* HERCULES?’ Lacing. Send for Catalogue No. 2 
tho bbb bbb be 

We Invite Comparison for Accuracy with all others. KOR NG Ui AS 


N. Y. 










WOOD-WORKING MACHINERY HUGO BILORAM, 


440 N, 12th St., Phila. Pa. 
For Planing Mills, Furni- Maker of all kinds of 
ture, Chair and Cabinet 


Factories, Cabinet Works M A Cc KH { N e ia yY - 


and General Wood-Work- 
ing. Send Stamp for lLl- Special facilities for Accurate 
Work. 


lustrated Catalogue to 

Rollstone Machine Co. 
45 WATER ST., 

Fitchburg, Mass. 





Bevel Gears cut theoret- 
ically Correct. 


W. MASON & CoO., 








VOLNEY 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPE B. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 





CINCINNATI, 
ny - watautecturersof — J.-A. FAY & CO.Gu 
IcKs 
Excavators, MACHINES, |) Etc. Etc. BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Boulding, , Tenoning, Mor- 
tising, Boring, and Shaping, eto. 


Variety and Universal 


WOOD WORKERS. 


Band, Sc rolland Oir Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
= Machinery, Shafting, Pulleys, etc. 
= Allofthe highest standard of excel- 


lence. 
= W. H. DOANE, Pres. D. f, LYOM, Seo'y 















ae a 
COMBINAT ION DRE DGE. 


* Prejudice has deprived us of many Good Things.” 


WEIMER MACHINE WORKS CoO., 
LEBANON, Pa., July 14th, 
DETRICK & HARVEY, Battimore, Mp. 


Also manufacturers of Staple and Special Grades of aainar Belting, the 
PPT PEPE PEPEPEPEPEPePep ep Typ HARLES Mi LYS ie 
aa 4 ee oy ENGRAVER on WOOD \Z 
S ANN ST. * New Yorz: 
MACHINIST'S SCALES, 
PATENT END GRADUATION. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 
1 to 0 300 Horse Power. 


1888. 








GENTLEMEN :—Yours of 13th at hand. In reply 
would say that if the parties mentioned doubt what The Kortin; ‘4 
we have done on your planer, the only way would 
be to send a representative to our works to see for Gas En g ine 
themselves. We planed the ends of the housings of : ’ 
the Warwick Blowing Engine, which are 24’ 3’ long 18 placed upon 
by 13’ 6” wide at bottom and 7’ 3” at top, weighing : . | 
19.055 Ibs. each. its merits an 
A man who talks of momentum of work on a planer ; 
bed don’t know what he is talking about. The fric under full guar- 
tional resistance of the planer bed with heavy work a 
on it isin excess of any momentum, hence stops antee to every 
short so soon as the propelling power ceases at or- 
dinary planer speed. We never yet found any jar purchaser. 
in the reversing of your planer, no matter how long 
the overhang of the job. Kindly yours, CATALOCQUES on 
W. M. WKS. CO., P. L. Weimer, Pres. APPLICATION. 
y mm T 1 
OIL ENGINES. KORTING GA\ 
For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice cream,Carpenters, 
Mechanics. 1to5 H.P Fuel, ENGINE (().. 
Kerosene. No Dust, Auto 
metio in fuel and water sup 
ply. Illustrated Catalogue 
free. Mention A MERIC aM Ma 1. IMITE D. 


CHINIST,. 











92 Pear! St., Boston, Masa.” NEV YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam C onsumption and superior regulation guar 
* anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


LES IGENTS : Ww L SIMPSON 301 TELEPHONE BUILDING, } N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
9 18 CORTLANDT STREET, N. Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Scie Licensees and Manufacturers for New Jorsey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


Toe ALBANY STEAM TRAP Co’s 


BUCKET AND GRAVITATING 


2 AES. 


|. Automatically drain the water of 
8 condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
pecposes. 

= We also manufacture Blessing’s 3 \ 
Patent Renewable-Seat Stop and Check ** 

* Valves.—Send for Circular. 


—~ Albany Steam Trap Co, 4iPary> 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 25, 000 ENGIN ES IN 
E GUARANTHHD $e, Sms, daadE ANY QéaCe, tes in 


“RICE AUTOMATIC CUT- OFF ENGINE. 


Self-Contained, Sensitive Governor, 





- AVI» F 


























ionetiedins. 








Balanced Valve. High Speed. 
Stationary Oilers. Best Economy. 


Gold Medal ‘Cincinnati Exposition, 1884, 


THE JOHN T. NOYE MFG. CO, 


BUFFALO, N. Y. 


BALL AUTOMATIC CUT-OFF ENGINES. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT &CO., 


NEW YORK SELLING OFFICE, 
15 CORTLANDT STREET. 


Motel Standard Eapines, | THE P ORTER-HAMILTON, | 


Single-acting, Self adjusting, Seif- 
lubricating, Noiseless, Automatic and 
Throttling. Especis ally adapted for 
continuous runs and direct connec- 
tions to high speed machinery. Are 
well balanced, economical and com- 

pact. Built in sizes from 1 1-2 to 50 


i J. T METCALFE, Patentee & M’f’r, 
3 Quincy, Franklin Co., Penna. 
SEND FOR CIRCULAR. 


KEUFFEL & ESSER, New York. 


INDELIBLE DRAWING INKS. 


Black, Brown, Blue, Green, Scarlet, Carmine, Yellow. 

The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen; 
prevents soiling outside of pen-blades ; is the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
mailed on receipt of 50 cents. 


VACHINERY ON TEND. 3% 




















The Best ie iectns in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


THE HILL AUTOMATIC SPRINKLER. 
Best head made. Approved by all Stoc k and 





Many in use. 
Mutual Insurance Co’s. 
For Catalogues, prices or local agencies, address 


HILL AUTOMATIC SPRINKLER CO. 
COLUMBUS, GEORGIA. 








A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 


























16 in.x42 in, Planer. Bridgeport, new. yards, scrap piles and confusion about 
2 in x4 ft, ¥ New Haven, fair. your shops. Send for descriptive cir 
20 in.xd ft 7 Ames, good. culars and prices. 
2in.x45and6ft. “ Powell, new. a 
24 in.x6 ft. - owe 
30 incx8 ft. * each Atherton, Powell & H. & P. news ENERGY M F G co., 
37 in.x8 ft. = ‘itchburg, £001 
in. x i4ft. “ Enterprise, cheap. 1115 & 1123 §. 16th STREET, - PHILA., PA. 
60 in. x12 ft. ond .& Screw, good, 
12 in. xd 1-2 ft. Engine oe, S. M. & Uo. new. 
12 in. x6 ft. Y oung, new. 
13 in.x6 ft. * Ames. - 
Meee a Blaisdell, = Of all descriptions made from Alabama Iron. 
l4 in.x6 ft. , “ Gap Bed, 8. M. & Co., “ Send for estimates to 
15 in. x6 and 8 ft. “ orter, " « rE oe 
Ih in. x6 and 8 ft. bed Blaisdell, new | THE IVENS & SON MACHINE Co., 
6 20 in.x6-8-10 & 12 ft, Bridgeport - NEW DECATUR, ALA. 
Is in. x8- *19 2 ft. peereee Makes, a 
20 in. x8-10-14ft. a6 ifferen akes, / ™ ‘ Naval Size 10x34x 
in. any length Bed “ Bridgeport, vA ec. _.| Mechanical, Const ye Sa, 1% in eae, 
2» in-xt9 ft. Niles, heavy, good. ~ 2 2] Marine. Architects lete vocket 
in,x8-10-12 & 141.2 “* Bridgeport, new. | FS e& 3 Electrical. 3 lal eens. — I = 
6 in x12 ft. = Wright, new. ye £ Mining. uil¢ ers. 200 "2. ,Og. 
in, zl48 20 ft. ao nnehd, i 3 = ai tivdraniio. Mechanics. |sines a nd 
aoe bar | es a 
4-23-25 28 inch Drills Blaisdell, oe <2) Sanitary. “isa cae paar ce < 
2X) 25-28 82inch  “ “ == Military Scientists. mailed on re 
f ft. Arm 0 piveres! Mill Dail an ey ” 4 Students. ceipt of 75cts. 
No. Land 3 niversal Miller, Brown varpe, ¥ 
No. 1-2 and 6 Plain ‘ bis R. C. SMITH, No. 1 Broadway, N. z. 
No 1 Universal Grinder, yd . an 
. 3 Surface Grinder, , x P 
y 
‘Cold Rolled Shafting in Stock. Send Sterling Emery Wheel (0., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 
Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others, 


Send for Catalogue just published, 


for list. Write for what is wanted, 


E. P. BULLARD, 


62 COLLEGE PLACE & 72 WARREN ST., 
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Ecise Corliss Engine 


NON-CONDENSING, 
CONDENSING COMPOUND. 


40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT. 











FRICK COMPANY, Builders 


WAYNESBORO, PA. 


“CORLISS.” 


A GENUINE 





OBERY \1 


yEROTURER OF ypROVED 





STATIONARY BOILERS, . 
GENERAL MACHINERY, # 
IRON AND BRASS CASTINGS 
NEW YORK OFFIC; 
Room 6, 
COAL AND IRON EXCHANGE, 
Cor.CorTLanoT & CHuRcH Sr. 


HITKHILL, 


WBUR 
ony. “& 












JOHN McecLAREN 


BUILDER OF ——— 


CORLISS 
Engines, 


AIR 
Compressors 


—= and 
BOLLERS. 
HOBOKEN, N. J- 











STEARNS MPF’ 6 ~ COMPANY, 
ERIE, PA. 
INGINES from 15 to 400 Horse Power. 


Boilers of Steel and [ron supplied to the trade 
or the user, Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 


Almond Drill Chuck, 


™ Sold at all Machinists’ 
my ( Supply Stores. 


»R. ALMOND, 


















Chicago Office, 41 South Cana! St., Chicago, Il 
NEW YORK. 





83 & 85 Washington &t., 
Brooklya, HN. ¥. 


American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





Flat Bar Gauge. 





JAS. A. TAYLOR & CO. 


Crescent Gauge. 





1888 


CATALOGUE 


ILLUSTRATING 


MACHINERY 


For Working and Cutting Iron, Brass 


and Steel, 


IS NOW READY. 


Contains 420 1 
Cuts, nearly all 
for this book. 


PRICE EACH, 


(Copies will be sent, without expense, to 
all our customers, also to owners of machine 
shops, and intending purchasers, who may 
apply for them.) 


HILL, CLARKE & CO. 


156 OLIVER STREET, 
BOSTON, MASS, 


fine Wood 
made specially 


$5.00. 


over 200 
new and 


ages, 

























AMERICAN 








Sepremper 8, 1888 


MACHINIST 








BROWN & SHARPE MFG, €0., 


MANUFACTURERS OF 


MACHINERY AND TOOLS 
phd fh I. 


i 





SIZES OF SURFACE PLATES. 


4yin. x 6 in. 9in. x Q9in. 12 in. x 12 in. 16 in. x 16 in. 
6 in. x 6 in. 9 in. x 14 in, 12 in, x 18 in. 18 in. x 18 in, 
6 in. x 12 in. 10 in. x 15 in, 14 in. x 14 in, 18 in. x 36 in. 
64 In. x 18 in. 10 in. x 30 in. in. x 18 in. 24 in, x 24 in. 


14 
36 in. x 66 in. 
Illustrated Catalogue Mailed on Application. 
WESTERN AGENT, S. A. SMITH, 23 South Canal Street, Chicago, SII. 


























9 to 48 in. Stroke. New Patterns. 
RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feed always takes place at upper end of stroke 
o —never during cut. 





» VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS 


Hamilton, Ohio. 


Bs |NEW YORK, - - 96 Liberty St. 
ge |PHILADELPHIA, - ~- 705 Arch St. 
CHICAGO, —— 96 Lake St 





















THE YALE & TOWNE MFG CQ. 


STAMFORD CONN 
NEW YORK CHIGAGO PHILA.ROSTON 


The Original Unvuleanized Packing 
CALLED THE STANDARD™aii outers are comparca 


Accept no packing as JENKINS PACKING uuless 
stamped with our ‘‘ Trade Mark.” 








A@G PAgy > 
STANDARD :."Xy, : 


* = TRADE MARK 


KINS 2@ 


J 71 JOHN STREET, N, Y. 
105 MILK STREET, BOSTON. 
e r 21 NORTH FIFTH ST., PHILA 


64 DEARBORN STREET, CHICAGO, 


SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO 












é 20 inch Upright Drills. 25 inch Back Geared. 5 
< 24 “ “ an rs 
a 28, 82 and 40 inch Power Feed Drills. oe 
2 gs ‘ , 
3 Ra ae 
fms” Cn 
= fom - 
ot ee - Sa 
Raha 5 Ba 
= we é Es 
Bis a fim 
=~ wan = 
~ ei = 
. & 
Z — .- ; z 
- P = — x 4 
(33" LARGE DISPLAY MACHINE TOOLS AT CINC 








E. GouLD & EBERHARDT, 
g NEWARY, N. J. 


& f 







E,E. GARVIN & CO,, 


35 139 & 141 Centre St., New York, 

A ; Manufacturers of 
F Machinists’ 
} Tools, 
5 Including Milling 
t 

i 


Machines, Drill 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cut ises- 
pecially designed 

or jobbing,andis 
fitted up with one 
or two spindles. 
Those with two 
spindles havepul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
shaft has a cone 





Turns out 20 per cent. 


Eherhardt's New Drill 


THE PRATT & WHITNEY (0, 







HARTFORD, Connecticut. 
MANUFACTURE 
HORIZONTAL Double Head 


Traverse Drills 


For 5 in., 8 in. and small 
holes. 


Boring Mills, 


489 in. and 66 in. a: 
Swing. == alll Machines, 


WESTERN BRANCH, 100 WEST Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., Hartford, Conn, 


Belt Clamps, 
Eight Sizes, 


Right Inch 
Thirty-six Inch. 






Revolving Head Drilli ag 





Machinists’ Tools 
Sewing Machine 
Shuttles 
Bobbin 





DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


ae THE POND MAGHINE. TOOL COMPANY 


Formerly of Worcester, Mass. 
CLEVELAND, OHIO. 


The new shops of this company are located at 
- Plainfield, N. J., forty minutes’ ride from New York 
Machine Tools 
FOR consist of the following : 


city on the line of the Central Railroad of N. J., and 
A machine shop 500’ long by 100’ wide; a foundry 
oy ION brass 
‘ a 
t 


250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire 

Work. 

f | eeneeteeniatetnanimell 

: Send for 
Tilustrated 


proof two story pattern storage; blacksmith shop; 
Catalogue. 










engine and boiler houses. These buildings are « 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distrib. 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
NEW SHOPS, Plainield, N. J. 





Cuts, Photographs 
lication. 


ng. 
ice app 
Lowell, Mass., U.S. A. 


and Prices furnishe 








Manufacturer of ENGINE LATHES 


. from 16 to 48 in. swi 








POND PEL: I1) 








Gear Wheels and Gear Cutting.—I make ¢g to 
order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
&, $1. Facilities complete. Terms reasonable. Send for cat. 

Gro. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 


J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, Vice-Preswent. 


J. B. Prurrox, Szorerary. 




















Gur Tep-tenng Masi NEW CATALOGUE 
both Key ting Machines 
W.P.DAvis, [477-481 SYCAMORE ST., CINCINNATI, 0, 
PUNCHING PRESSES, DIES, 
STILES & PARKER PRESS CO. 


will save enough in 60 days’ 
use to pay first cost; no 
shop cad altend $0 do wikh- CHI L TOOLS 
out one. We have now ‘ 
and 20-in. Drills. Send for 
and 
NORTE BLOOMFIELD, w. Y. See advertisement, page 13. 
And other Tools for the Manufacture of all kinds of 
MIDDLETOWN, CONN. 


ready for  prosant shipment 
sea Pic a THE G@. A. GRAY Co.,, 
PRATT & LETCHWORTS 
PROPRIETORS 
Buffalo Steel Foundry, 
« * BUFFALO. N. Y 
SHEET METAL GOODS, °°" Tc°%"~ DROP HAMMERS, 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 





i J.M.CARPENTER = 











. aii pulley with four 
GEAR AND RACK CUTTING TO ORDER. sizes. 





’ vVvv" Manuiaccurer 
ee TILILIILLLLET i 
PAWTUCKET.R.I. Tostar 


whi 
wo 
col 
the 
col 
eri 
ral 
the 


lea 
chi 
Val 
an 
slit 
wl 
S8Cé 


fo 


ho 
ad 
on 
pr 


dr 
he 
Wi 





